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INTRODUCTION 
The area known as the lowan Erosion Surface of northeastern Iowa 
(figure 1) covers approximately 20,000 Kiti^ (Ruhe, 1969). This area had 
previously been known as a region of lowan drift. Several distinctive 
features mark the lowan area as an unique physiographic region. Its 
topography is characterized by gently rolling relief, long slopes, and 
an integrated drainage system. The land surface ascends in multi-leveled 
or stepped fashion progressively from the stream valleys to the inter-
fluves. Low-lying areas, at the heads of drainage ways, are usually 
poorly drained and often have concentrations of glacial erratics. The 
general topographic expression is occasionally broken by prominent 
elongated ridges or elliptical hills known as Paha, which are isolated 
erosion remnants of a former landscape. The lowan area has a very lobate 
southern boundary (figure 1) and is generally lower in elevation where 
it adjoins the Kansan drift. 
History of the lowan Area 
The landforms, materials and geomorphic expression of the lowan area 
have long been topics of much discussion. The development of the 
geologic interpretations of this region have been strongly debated since 
the area was first investigated. McGee, in the 1870s and 1880s, studied 
this area and described its Pleistocene deposits. He recognized two 
drift sheets separated by a "forest bed" (McGee, 1878, 1891). These were 
designated the "Upper" and "Lower" tills. Chamberlin (1894) investigated 
and described the classic section at Afton Junction-Thayer in southern 
I 
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Figure 1. Location of the lowan Erosion Surface (from Ruhe, 1969) 
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Iowa, which consisted of two tills separated by peat and gravels. 
Chamberlin felt that these tills were the "Upper" and "Lower" tills of 
McGee, and assigned the name East lowan to the younger till and Kansan 
to the older till. The peat and gravels separating the tills were not 
named at this time. Upon the suggestion of Upham (1895), Chamberlin 
(1895) shortened East lowan to lowan. Consequently, the "Upper" till in 
northeastern Iowa became known as the lowan drift. However, its southern 
limit was considered to be as far south as Afton Junction. In addition, 
Chamberlin (1895) designated the peat and gravels separating the tills 
at Afton as interglacial and gave them the name Aftonian. 
Calvin (1895), working in Johnson County, noticed drastic differ­
ences in topographic expression between the paha-region to the north and 
the loess area to the south. He attributed these differences to till 
sheets of drastically different age. The surficial till in the paha-
region was considered lowan and its areal extent was mapped by features 
that McGee had described of the "Upper" till. The drift to the south was 
considered Kansan. Bain (1895) studied the relationships of the drift 
sheets at Afton Junction and traced the drift in southern Polk County 
southward and concluded that it correlated with the upper drift at Afton. 
The upper drift at Afton exhibited the ferreto, leaching, weathering, 
loess cover, and other properties which were elsewhere recognized as 
Kansan. The "Upper" till of northeast Iowa did not correlate with the up­
per till at Afton. Bain (1895) correlated the younger till at Afton with 
McGee's "Lower" till. This led to a revision of the type section at Afton. 
The upper till became Kansan, the lower till pre-Aftonian, and the peat 
4 
and gravel retained the name Aftonian (Bain, 1895; Chamberlin, 1896). 
The lower till was later given the name Nebraskan (Shimek, 1909). 
Calvin (1899) described in detail the features of the lowan area. 
He illustrated its areal extent, described its topographic expression, 
characterized the composition and color of the till, and compared the 
lowan to other drift sheets of the Mississippi Valley. The lowan drift, 
according to Calvin, embodied all the characteristics of McGee's "Upper" 
till. These included: (1) a broad, gently sloping topography» 
(2) a pale yellow color of the till, (3) absence of strong oxidation and 
lack of leaching of carbonates, (4) the abundance of huge erratics, and 
(5) a comparatively thin drift. Calvin also addressed the nature of the 
very lobate southern margin of the lowan and the origin of the paha. He 
concluded that the lowan ice was very thin and mobile and may have been 
partially supported by stagnant flood waters. The great mobility of the 
ice accounted for the isolated paha and the numerous long digit-like 
lobes. The publication of Calvin's paper firmly established the inter­
pretation that the lowan was a distinct drift sheet deposited during a 
glacial age prior to the Wisconsin but much later than the Kansan. 
Leverett (1909, 1913) and Leverett and Sardeson (1919) questioned 
the lowan on two accounts: (1) does it exist? and (2) if so, is it 
Illinoian? Leverett (1909) thought that differences in topography in 
the so-called lowan area from that of the Kansan area resulted from fill­
ing of the valleys by slope wash, but both areas included a single till 
sheet, the Kansan. Further, he stated that if any post-Kansan drift 
existed in the lowan area, it was probably of Illinoian age. 
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The attack on the lowan by Leverett initiated a reply by Calvin 
(1911), who reaffirmed that the lowan did exist, that it was much 
younger than the Kansan, and that because of its intimate association 
with the loess was not a phase of Illinolan glaciation, but a phase by 
itself. After Calvin's death, a joint study by the United States 
Geological Survey and the Iowa Geological Survey was initiated to review 
the evidence on the question of the lowan. The investigators, Alden and 
Leighton (1917), agreed with Calvin (1911). This did not yet satisfy 
Leverett who regarded the lowan question as unsettled. In response, 
Kay, Calvin's successor, invited Leverett to examine the lowan area in 
the summer of 1925 (Kay and Apfel, 1929). As the result of this field 
investigation, Leverett (1926) accepted the existence of the lowan, but 
thought it a product of a late phase of Illinoian glaciation. Kay (1928) 
argued that the lowan was separate from the Illinoian because it lacked 
the gumbotil and leached Loveland loess that existed on the Illinoian 
drift. Kay felt the lowan was more closely related to the Wisconsin 
glacial period than it was to the Illinoian. 
The strongest discontent on the subject of the lowan came from 
Sardeson (1926) and arose from interpretations of a railroad cut at 
Celwein, Iowa. Finch (1896) described the section at Oelwein and 
recognized three distinct drifts. The upper till in the cut was identi­
fied as lowan and had a thickness of 1-3 feet. Finch's description of 
the lowan drift includes these words: "the bed has the look of a dump­
ing ground". The Oelwein section became a "classic" section in that it 
exhibited the three known drift sheets of northeastern Iowa. Calvin 
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(1899) referenced it in describing the thickness of the lowan drift 
as "less than a foot thick". It was visited by the leading glacial 
geologists of the era including Chamber!in, Calvin, Bain, Leverett, and 
Kay. Sardeson's interpretation of the Oelwein section was much dif­
ferent. According to him, the material which was recognized as lowan 
till was "grader dumpings". The initial cut of the railroad was made 
years earlier and the description by Finch (1896) was subsequent to an 
improvement of the grade. The 1-2 ft. thick zone of lowan drift was 
castings from the original cut. Sardeson (1926) wrote: 
The identification of the 'grader's dump' as exposed in 
the Oelwein cut as lowan drift in 1896 is accordingly 
the work of a whole school of noted Geologists. Having 
run after many reported occurrences, nothing is found 
yet to niy knowledge of the lowan drift other than fanci­
ful or erroneous interpretations of something else. The 
name lowan is attached to one of the types of erosional 
topography of the 'Old Drift'. (Kansan) 
In spite of Sardeson's paper, the existence of the lowan drift became 
widely accepted. 
The next developmental stage in the history of the lowan was its 
placement in the Pleistocene sequence and its relationship to the 
Illinoian stage. Leverett (1926, 1930, 1939) maintained that the place­
ment of the lowan was unresolved, but argued for its placement as a late 
phase of Illinoian glaciation. In contrast, Kay (1928, 1931a) recog­
nized the lowan as a separate stage of glaciation between the Illinoian 
and Wisconsin, but more closely related to the Wisconsin period. The 
discrepancy on placement of the lowan arose from the interpretation of 
the stone line and loess on the lowan drift, and the theoretical 
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consideration of Leverett to establish four glacial stages as recog­
nized in Europe. Leighton (1931) assigned the lowan as the first sub-
stage of the Wisconsin, rather than a separate stage. His assignment 
was based on the observation of unleached Peorian loess on the rela­
tively unleached lowan drift. This slight amount of leaching was too 
short for an interglacial period. This placement of the lowan was 
reaffirmed by Kay (1931b) and again by Kay and Leighton (1933). Leverett 
(1939) still regarded the placement of the lowan as uncertain, but later 
conceded to its placement in the Wisconsin period (Leverett, 1942). 
The advent of radiocarbon dating initiated further controversy on 
placement of the lowan. Radiocarbon dates obtained from wood within 
and beneath the lowan drift were 'dead' or 'greater than' dates (Ruhe 
et al., 1957; Ruhe and Scholtes, 1959). Leighton and Willman (1950) 
placed the lowan younger than the Farmdale, which they dated at 22,000-
26,000 yrs B.P. Ruhe et al. (1957) explicitly demonstrated that the 
lowan was older than the Farmdale, but Leighton (1958, 1960, 1966) 
objected and Insisted that the dates of Ruhe et al. (1957) were from 
old wood that had been dug by lowan ice from older materials. 
The interpretation of the lowan at this point in time changes 
drastically. The suspicions of Leverett (1909) and Sardeson (1926) were 
confirmed, Ruhe et al. (1965, 1968), through detailed geomorphic 
investigations utilizing series of drill cores, showed that the lowan 
drift did not exist. Rather, the lowan area was a multi-leveled erosion 
surface cut into Kansan and older materials. The many unique features 
of the lowan area once attributed to the action of glacial ice became 
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the products of running water. The loamy sediments, paha, stone line, 
glacial erratics, lobate drift margin, and integrated drainage were 
more adequately and easily explained on the conceptual basis of an 
erosion surface. 
The age of the lowan surface as shown by radiocarbon dates ranges 
from 29,000 to 3,000 years B.P. (Ruhe et al., 1965). In the area of 
loaniy sediments, the absence of loess demonstrates the erosion surface 
is no older than 14,000 years B.P. Radiocarbon dates show it may be as 
young as 2930 years B.P. (Kleiss, 1970). 
Recent investigations in the lowan area have been concerned with 
mapping the distribution of the erosion surface, study of the Pleisto­
cene stratigraphy, and the relationship between loess thickness and 
the margin of the erosion surface (Hallberg et al., 1978b). The work 
of Hallberg (1980) has shown that the Pleistocene strata present in the 
area are more complicated than formerly thought. The classical concept 
of two pre-Illinoian drifts (Kansan and Nebraskan) has been replaced by 
a more complex rock stratigraphy (figure 2), The complexity of this 
new stratigraphy has forced abandonment of the classic pre-Illinoian 
time stratigraphy. Currently a time stratigraphie column has not been 
developed for the new rock stratigraphy. 
This brings the discussion of the lowan surface to the present. 
From the historic prospective, the lowan area has been a topic of much 
controversy. Its recognition as an erosion surface has given us a con­
ceptual model to explain landscape evolution. The contributions of 
Ruhe et al. (1965, 1968) have added much to our understanding of the 
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Figure 2. Present stratigraphie nomenclature for east-central and 
northeast Iowa (after Hall berg, 1980) 
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lowan area, yet the story is not complete. Explanations as to the 
cause and geographic distribution of the erosion surface remain 
unanswered. Our work and discovery on the lowan surface is not yet 
fulfilled. 
Models of Landscape Evolution 
The evolution of a landscape concerns the response of surficlal 
form and Internal structure to surficlal forces. Given spatial and 
temporal considerations, running water is the predominant agent of 
landscape modification. The evolutionary response of a landscape to 
running water is loss of materials by erosion and subsequent change of 
external form with time. The principal external forms of a landscape 
are Its slopes. Theories of landscape evolution must necessarily 
address the response of slopes to the processes of denudation. So 
intrinsic is this concept in Geomorphology, that the major theories of 
landscape evolution are founded on differences in slope development. 
Three contrasting theories of slope evolution form the bulwark of 
geomorphological thought. Young (1972) has identified these as (1) slope 
decline, (2) slope replacement, and (3) parallel retreat. These are 
respectively the works of Davis (1899), Penck (1924), and King (1953). 
These theories are illustrated in figure 3. King's theory is of great­
est Importance to this study, although all three are great contributions 
to Geomorphology. 
King, utilizing the works of Wood (1942), Fair (1947, 1948), and 
Penck (1924, 1925), proposed and refined a model for hill si ope evolution. 
Downwearing (Davis) Bacicwearing (Penclc) 
Parallel Retreat (King) 
Figure 3. Theories of slope evolution (after Davis, 1899; Penck, 1924; and King, 1953) 
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King's standard hill slope model includes four elements: the waxing 
slope, free face, debris slope, and pediment (figure 4). The elements 
and model are described by King (1957) as follows: 
The waxing slope is the convex crest of a hill or 
scarp, usually related to the zone of weathering and 
measuring from an infinitesimal portion to half the total 
length of hillslope. It is usually longest where the 
depth of surficial detritus is greatest, e.g. in formerly 
periglacial regions, or where rivers and streams have 
recently become incised and the hi 11 siopes have not had 
time to adjust to new stable conditions. 
The free face is the outcrop of bare bedrock exposed, 
perhaps as a scarp face, on the upper part of the hill-
slope. It is the most active element in backwearing of 
the slope as a whole. 
The debris slope consists of detritus slipped or 
fallen from the free face and resting at its angle of 
repose against the lower part of the scarp face. As 
this debris is weathered to finer detrital grades, it 
is removed under erosion and so the debris slope retreats 
in essential conformity with the free face above. Clearly, 
if the free face retreats more rapidly, the quantity of 
waste supplied will build up the debris slope to bury the 
lower scarp face, so that a balance is generally struck 
between these two elements. 
The pediment is a broad concave ramp extending from 
the base of the other slope elements down to the bank of 
alluvial plain of an adjacent stream. Frequently its 
profile approximates to a hydraulic curve and it is un­
questionably fashioned under the action of running water, 
though the cutrock surface may often be mantled with 
surficial deposit. 
These four slope elements are to be found in hill-
slopes all over the world and in all climatic environ­
ments; and though locally one or more of the elements 
may be suppressed, such departures afford no contradiction 
of the normality of full development, (p. 84) 
According to King, these four elements are the natural products 
of slope evolution by running water and/or mass movement. Full develop­
ment of the elements depend upon local conditions, most important of 
which are strong bedrock and adequate relief. In the absence of one 
or both of these, the free face and debris slope may not be present. 
Figure 4. Slope components of fully developed slopes (from Wood. 1942; King. 1957; and Ruhe. 
1960) 
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resulting in simple convex-concave hillslopes. 
During the process of slope evolution, the free face retreats 
parallel to itself, and controls the evolution of the slope. Materials 
derived from the free face are transported by gravity and running water 
to the debris slope. A balance must be maintained between the supply of 
debris added to the debris slope and that which is removed. This is 
necessary for the debris slope to maintain its form. Consequent upon 
the retreat of the upper elements, the pediment extends in length and 
materials are carried onto it by sheetwash. Collectively this process 
has been termed Pedimentation and the resulting landform a Pediplain. 
Where the free face is absent, because of local conditions, slopes may 
retreat in a different fashion, with decline of the maximum angle. 
However, King (1957) insists that slopes having a free face are "normal" 
and if absent the active element of slope retreat is gone. He considers 
the convex-concave slopes to be degenerative slopes. 
King (1957) did not accept climate as a control for slope develop­
ment. He maintains that physical controls of landscape development are 
essentially the same in all climatic environments, exclusive of frigid 
or extremely arid conditions. 
To avoid confusion, the term pediment deserves some discussion. 
The use of this term is seldom restricted to the precise definition in 
King's model as a component of a hillslope. It is more generally used 
to indicate a certain type of landform. McGee (1897) coined the term 
to describe the concave upward surfaces (usually in bedrock) that he 
believed were formed by sheet erosion and flooding at the base of 
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mountain ranges in the Sonoran Desert in southwestern Arizona and 
northern New Mexico. Earlier, Gilbert (1877) described similar features 
in the Henry Mountains of Utah, but referred to them as hills of 
planation. Bryan (1922) adopted the term In his studies of the Papago 
Country, Arizona. 
Since the time of its inception, the term pediment has been used 
to describe a variety of similar landforms, perhaps developed by 
several different processes. Frequently previous workers have inferred 
genetic processes when using the term pediment. Pediments by some 
definitions are restricted to arid environments (McGee, 1897; Hadley, 
1967). However, others show them to exist in humid regions (King, 
1957; Ruhe, 1956a; Hack, 1960; Denny, 1967). 
Usage of the term by King as a component of a hi 11 si ope originated 
from the definition by Howard (1942). "A pediment is an erosion surface 
which lies at the base of a receding slope, which is barren or mantled 
by sediments, and is concave upward along its longitudinal profile". 
Although Howard's definition does not have temporal priority, it seems 
most appropriate for use in this discussion. 
Ruhe (1960) further developed and refined the hypothesis of King. 
The toeslope element was added below the pediment to establish an 
entire erosional-sedimentational system (figure 4). The elements of 
Ruhe's landscape model form when a stream channel is incised into an 
upland surface. As denudational processes alter the hi 11 si ope, the 
shoulder and backslope retreat in parallel fashion into the upland 
(figure 5). The new land surface carved into the upland is the pediment. 
Upland 
Parallel Retreat 
5^ 
:::::::: 
Bottom 
Ol 
Figure 5. Slope modification by parallel retreat 
17 
Weathering and soil development take place on the upland beyond the 
shoulder, until inundated by the retreating hillslope. Sediments derived 
from upslope erosion are transported across the footslope and toeslope 
position. Such sediments have been termed pedisediments (Ruhe et al., 
1965). Depending upon the lithology of the upland, a concentration of 
lag materials may be produced at the footslope (Ruhe, 1959). The 
cross sectional appearance of this lag material is linear. Thus, these 
features have become known as stone lines (Sharpe, 1938). In planar 
appearance, they are more accurately described as "a carpet of stones" 
or a carpedolith (Parizek and Woodruff, 1957). 
Applying these principles to a three dimensional prospective, the 
result is a multi-directional alteration of the sideslopes of inter-
fluves (Ruhe et al., 1967). This process is illustrated in figure 6. 
There exists the upland surface being encroached upon by headward 
retreat of the slopes, leaving behind a pediment surface mantled by a 
stone line and erosion sediments. Since the dominant process active 
on the upland is weathering and although it is juxtaposed to the pedi­
ment, the upland and pediment will be marked by pédologie, geomorphic, 
and minéralogie discontinuities (Ruhe et al., 1967). If the cycle of 
pedimentation continues to completion, the ultimate fate of the upland 
is complete truncation by the advancing pediment. 
The formation of a stepped erosion surface is an extension of the 
process just described. The cutting of a pediment surface does not 
preclude alteration of the landscape by a later cycle of pedimentation. 
When this takes place, the landscape takes on a staircase appearance 
Oldland 
Pediment 
Alluvial Bottom 
Figure 6. Three dimensional attack on an interfluve by the processes of pedimentation 
Ruhe et al., 1967) 
(after 
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(Ruhe, 1969) (consequently a stepped erosion surface). Each stair step 
ascending on the landscape represents an older and higher surface 
encroached upon by a younger cycle of erosion (figure 7). Examples of 
such stepped surfaces are well-documented In Iowa (Ruhe et al., 1967, 
1968). And their distribution has been shown to be worldwide (Ruhe, 
1956a,b, 1967, 1975a; Geyl, 1961). Stepped erosion surfaces occur in 
distinctly different climatic and vegetational zones in a wide variety 
of materials, suggesting a degree of universality in their development 
(King, 1957; Frye, 1954; Ruhe, 1975b). 
Applying this model to the lowan surface, there existed an extensive 
upland, the Yarmouth-Sangamon surface. This landscape surface was 
altered and truncated by cycles of pedimentation. Cyclic pedimentation 
produced a stepped erosion surface, which rises from the valley bottoms 
to the divides, and is mantled with a lag concentrate and covering of 
loamy surficial sediments. The loamy sediments and other unique features 
of the lowan surface are the products of pedimentation. The process of 
pedimentation ultimately truncated the entire Yarmouth-Sangamon surface 
except for the few Isolated remnants of the paha. 
Study of the Hillslopes and Their Sediments 
The amount of information published on hillslopes is voluminous. 
It was not the purpose of this discussion to cover this literature com­
pletely. Those studies which have been conducted within and adjacent 
to the lowan surface, along with those which seemed directly related to 
this investigation, were selected for review. 
Old 
Stepped Erosion Surface 
O  O O O  O O  
Intermediate 
O O O  
Young 
oo o O o 
Figure 7. A stepped erosion surface and its temporal characteristics 
21 
Studies of hillslope position 
The importance of hillslope position in soil formation is recog­
nized as one of Jenny's (1941) factors of soil formation. The exact 
role of landscape position to soil formation is difficult to assess 
because soil is an integrated product of many factors. In addition, 
the effects of hillslope position may not be constant from one location 
to another. The gradational influence of slope position upon soil 
formation was clearly expressed by Milne (1936) in his definition of 
the catena. Directly, hillslope position affects soil depth, drainage, 
degree of weathering, and time relationships. Indirectly, it affects 
characteristics accessory to these four. In addition, hillslope posi­
tion may affect the sedimentological relationships of parent materials 
along a hillslope. The change in declivity along a hillslope may re­
sult in various degrees of sorting, erosion, and sedimentation. Conse­
quently, the particle size distribution of parent materials may change 
as a function of hillslope position. 
The morphologic and genetic characteristics which can be ascribed 
to hillslope sequences are the result of processes which occur along 
the hillslope interacting with the environmental conditions and parent 
materials. A discussion of the effects that hi 11si opes have upon soil 
cannot be restricted to any single theory of slope formation, since no 
theory has universal acceptance or application. Greatest attention will 
be given to the model previously described. However, the documented 
observations presented are applicable to hillslopes regardless of their 
mode of origin. The most significant effects resulting from changes • 
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along a hi11 slope are upon soil thickness, drainage, degree of weather­
ing, time relationships, and sedimentology. 
The relationship between slope and soil thickness is well-docu-
mented (Norton and Smith, 1930; Troeh, 1964; Acton, 1965; Ruhe and 
Walker, 1968; Walker et al., 1968; Furley, 1968). The observed 
correlation between slope and soil thickness is decreasing thickness 
with increasing gradient. Deep weathering and rapid soil development 
cannot take place, since rates of denudation are highest on steep 
slopes. Also, the amount of infiltrated water is less, which slows 
soil development. The backslope typically has minimum thickness fol­
lowed by shoulder, summit, footslope and toeslope (figure 8). In 
comparing thicknesses between the components, care must be taken 
because time may also be of influence. The backslope and shoulder, 
depending upon declivity, typically have thin, shallow soils, which 
may or may not be stony depending upon lithology of the parent materi­
al. The regolith thickness of the summit, footslope and toeslope 
position may be relatively thick. However, the thickness of the soil 
may vary as a function of time and the rate of sedimentation. The 
thickness of soil on the summit is usually a function of the time 
over which the surface has been stable. Associated with solid thick­
ness are many accessory properties. These include moisture storage, 
fertility, organic matter content, and others. In general, these 
properties decrease as soil thickness decreases. 
The drainage class of soils is greatly affected by slope gradient 
Soil Thickness 
Water Table 
Figure 8. The influence of slope upon soil thickness and depth to the water table 
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and slope position. Milne (1936) originated the concept of the catena 
to describe such sequential changes in soils along hillslopes. Later 
Bushnell (1942) refined the concept to be a topo-drainage sequence. 
Various researchers have shown that soil drainage can be related to 
slope position and gradient (Ruhe, 1960, 1969; Acton, 1965; Troeh, 
1964; Mulcahy, 1961). The dominant influence upon soil drainage by 
hi 11 siope position is through topographic control of the water table. 
Figure 8 shows the expected position of the water table along a hill-
slope of homogeneous material. The presence of restricting layers, 
variable lithology, or complex stratigraphy can greatly alter this 
pattern. In general, the summit is expected to be well-drained; the 
backslope well to excessively well-drained; the footslope or pediment 
imperfectly to poorly drained; and the toeslope poorly to very poorly 
drained. 
Drainage probably has more accessory properties than any other 
characteristic which varies as a function of hillslope position. These 
include soil color, redox potential, weathering rates, moisture supply­
ing capacity, mottling, and organic matter content. The discussion of 
all accessory characteristics is beyond the scope of this investigation. 
Suffice to say that many soil characteristics will vary because of the 
effect of hillslope position upon drainage. 
The influence of hillslope position upon weathering is related to 
stability, time, and rates of denudation and accumulation. The summit, 
because it is stable and older in absolute age, is usually the most 
weathered of the hillslope elements. The footslope or pediment, and 
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toeslope are intermediate in weathering, because they receive material 
from above and are younger in absolute age than the summit. The back-
slope is the least weathered of all elements. This is because 
materials are continually being removed from it. A term nearly 
synonymous with weathering is soil development. Thus, the summit can 
be expected to have strongly developed soils; the pediment or foot-
slope and toeslope moderately to weakly developed soils; and the back-
slope only weakly developed soils. However, it should be kept in mind 
that weathering and soil development will be affected by rates of 
slope retreat, transportation of erosion debris, and time. The 
accessory characteristics associated with weathering and development 
are many. Among them are clay mineralogy, particle size, fertility, 
soil horizonation, soil thickness, organic matter content, and cation 
exchange capacity. In general, the degree of weathering along hill-
slopes is a function of time, rates of denudation and transportation, 
and environmental conditions. 
The components of a hi 11 si ope have various temporal relationships. 
These have an influence upon soil formation and development (Ruhe et al., 
1967; Gile and Hawley, 1966; Cady and Daniels, 1968; Daniels et al., 
1966a, 1966b). By the principles of ascendency and descendency (Ruhe, 
1969), the summit is of greatest age; the backslope, footslope, pedi­
ment, and toeslope are the same age. However, Mulcahy (1961) suggests 
that the pediment is only contemporaneous near the debris slope. 
Progressively away from the hillslope the pediment becomes older. This 
concept of age variation across the pediment is acceptable in King's 
model, but not in Ruhe's model. In Ruhe's model, all material is in 
ultimate transportation to a stream channel or alluvial toeslope and 
new material is continually being added the length of the pediment. Con­
sequently, it may be the same age throughout. The temporal relationships 
of hillslope elements may be overlooked by many penologists who deal 
with soils rather than soils and landscapes. 
Hillslope Studies on the lowan Surface 
and Adjacent Areas 
Several studies have been conducted on the lowan erosion surface 
and adjacent areas which have addressed the nature of hi 11 siopes and 
the soils which have developed on these slopes. The work of Ruhe and 
Walker (1968) and Walker and Ruhe (1968) have shown that soil properties 
can be fitted to landscape models and statistically tested. Properties 
which were correlated with hillslope parameters include: (1) depth to 
maximum cla^y vs slope gradient; (2) geometric mean vs position along 
the hillslope; (3) organic carbon content vs position along the hill­
slope; (4) depth to carbonates vs position along the hillslope; and 
(5) ratio of 16-250 ym particles to .25 -2.0 ram particles vs position 
along the hillslope. All these properties show a high degree of corre­
lation with their respective hillslope parameter. In a similar kind 
of study, Whitfield and Furley (1971) showed correlation of pH, organic 
carbon, and <6 ym particles with position along the hillslope. Kleiss 
(1969, 1970) showed correlations of geometric mean, fine/coarse particle 
ratios, organic carbon, and bulk density with position along the 
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hillslope. His studies were conducted north of the town of Sumner in 
Bremer County, a part of the lowan surface characterized by loaiqy 
surficial sediments. Walker et al. (1968) Investigated and correlated 
A horizon thickness, and depth to manganese concretions as functions 
of slope gradient, slope length curvature, elevation, and distance from 
the summit. Their investigation showed correlations similar to those 
other studies. The study of Walker (1966) on bog stratigraphy of the 
Des Moines Lake established a chronology of hillslope erosion. Walker's 
study revealed two cycles of erosion since deposition of the Gary Drift. 
The first occurred between 13,000-10,500 years B.P. and the second 
between 8,000-3,000 years B.P. The latter event removed as much as 
5 feet of soil from the slopes of the Jewel Bog watershed. Although 
the lowan Surface is composed mainly of open watersheds, it is assumed 
that similar events took place in this area during these time intervals. 
Summary of the Introduction 
McGee (1891) first described the lowan area and identified an upper 
and lower till. Chamberlin (1895), Calvin (1899, 1911), Bain (1895), 
Alden and Leighton (1917), and Kay and Apfel (1929) developed the con­
cept of the lowan drift. Ruhe et al. (1968) showed that the lowan drift 
did not exist and replaced this concept with the concept of an erosion 
surface. 
A model of landscape evolution was described. Hi 11 si opes evolve 
and develop by parallel retreat with extension of a new land surface at 
the footslope, the pediment. This land surface is concave upward in 
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profile, marked by a stone line, and mantled by local erosion debris. 
Studies of hillslopes reveal that numerous soil properties can be 
correlated with hi 11 si ope parameters. These include organic carbon, 
bulk density, particle size, and sediment thickness. In addition, the 
work of Walker (1966) has shown that hillslopes on the Gary lobe are 
as young as 3,000 years B.P. Since the lowan area is directly adjacent 
to the Gary lobe, it is assumed that the hillslopes in this area are 
similar in age. 
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DESCRIPTION OF THE STUDY 
This stucty was initiated to investigate the mantle of loany sedi­
ments which blanket much of the lowan Erosion surface. Justification 
for this study is provided by our limited knowledge of these materials. 
Very little is known about their origin and variability. It was the 
purpose of this studty to investigate these sediments and provide a 
characterization of their properties. Specifically, a small watershed 
on the lowan-Erosion Surface was selected for study* that contained 
soil catenas and hi 11 si ope forms which are representative of the lowan 
Erosion surface. The objective was then to investigate the properties 
of the loaqy sediments which blanket this watershed for the purpose 
of their characterization and relate the properties of these sediments 
to Ruhe's model of landscape evolution. 
Description of the Study Area 
The study area is located north of the town of Allison in Butler 
County, Iowa (figures 9, 10). The watershed chosen for study is approxi­
mately 360 hectares. Its soils and location are shown in figure 11. 
To investigate the sediments within the watershed, six transects were 
established for study. These transects initiated on the summits and 
progressed down the hillslopes to terminate on the toeslopes. A 
topographic map and the location of the six transects are shown in figure 
12. Cross sectional diagrams of each transect showing their slope pro­
file, length, and mantle of loany sediments appear in figures 13^18. 
STATE OF IOWA 
BUTLE COUNTY 
Figure 9. Location of Butler County, Iowa 
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Butler County, Iowa 
Study Area 
Allison 
Scale: 1:280,000 
Figure 10. Location of the study in Butler County, Iowa 
Figure 11. Soil map of the study area 
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Figure 12. Topographic map of the study area showing the locations of the hi 11 si ope transects 
and deep soil cores 
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Figure 13. Cross sectional diagram of transect 1 showing the slope profile, elevations, and 
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Figure 14. Cross sectional diagram of transect 2 showing the slope profile, elevations, and 
thickness of loamy surficial sediments 
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Figure 15. Cross sectional diagram of transect 3 showing the slope profile, elevations, and 
thickness of loamy surficial sediments 
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Figure 16. Cross sectional diagram of transect 4 showing the slope profile, elevations, and 
thickness of loamy surficial sediments 
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Figure 17. Cross sectional diagram of transect 5 showing the slope profile, elevations, and 
thickness of loamy surficial sediments 
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Figure 18. Cross sectional diagram of transect 6 showing the slope profile, elevations, and 
thickness of loamy surficial sediments 
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Transects 2, 4, and 5 originate on the primary divide of the watershed. 
Transects 1,3, and 6 originate on secondary divides within the water­
shed. The upper and lower tills in these cross-sections were separated 
and identified by stratigraphie contacts, on the proportion of expand­
able clay minerals present, and differences in texture (Appendix B). 
The topography of the watershed is characterized by a broad, flat 
primary divide which is predominantly comprised of Readlyn soils. This 
divide gives wa^y to more sloping areas of mostly Kenyon soils. These 
areas in turn progress to Floyd or Clyde soils and ultimately terminate 
at the stream channels. Secondary divides are more stepped and are 
either composed of Readlyn or Kenyon soils.- These can be discerned from 
the topographic map or observed in the cross-sectional diagrams. 
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METHODS AND PROCEDURES 
Field Methods 
Selection of transects 
Transects in this study were selected to uniformly cover the hill-
slopes of the watershed, and to cross delineations of soils which form 
catenary sequences. A point on a summit was selected to initiate each 
transect. A compass azimuth was then used to orient the direction of 
the transect down the hillslope. Distances along the transect were 
determined by pacing. Cores were collected at 30 m intervals along each 
transect until termination of the transect in the toeslope position. 
Collection of cores 
Shallow cores The cores collected along the transects were ob­
tained by use of a 30 mm diameter soil probe. The probe was driven in 
the soil and the cores extracted. All cores penetrated the mantle of 
loamy sediments into the underlying glacial till or other material. Upon 
retrieval cores were wrapped in freezer paper and returned to the 
laboratory for description and sampling. 
Deep cores Deep cores were obtained by use of a Giddings power 
probe mounted on a four-wheel-drive, pickup truck. The cores penetrated 
as deeply as the equipment would allow, usually 4-10 m. Upon extraction 
of these cores, they were described using the standard weathering zone 
terminology as outlined by Hallberg et al. (1978a). Samples were then 
collected from portions of the cores. The location of these cores is 
shown in figure 12. 
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Bulk density 
Bulk density was determined from cores obtained along transect 5. 
As cores were extracted from the probe (diameter 31.75 mm), 25.4 mm long 
segments were collected every 10 cm. These segments were shaved to 
exact dimensions and placed in moisture cans. The samples were oven 
dried and weighed. The bulk densities were computed from the weights 
O 
and the volume given by the dimension of segments (20.17 cm ). 
Laboratory Procedures 
Description and sampling of the soil profiles 
Detailed soil profile descriptions were made using the descriptive 
terminology of the Soil Survey Manual (Soil Survey Staff, 1951). After 
completion of the description of the cores, the loatty sediments within 
the cores were divided into 5 cm intervals, placed in sample bags, air-
dried, and ground for analysis. The till within the cores was divided 
by soil horizon, air-dried, and ground for analysis. 
Particle size analysis 
Pipette , Particle size distribution of the less than 2 mm frac­
tion from transects 1,2, and 3 was determined by a modification of the 
pipette method outlined by Kilmer and Alexander (1949), and used by the 
Iowa State University Soil Survey Laboratory (Walter et al., 1978). 
Sedigraph . Particle size distribution of the less than 2 mm 
fraction from transects 4, 5, and 6 was determined by use of the Sedi-
graph 5000® manufactured by Micromeritics Instrument Corporation, 
Norcoss, Georgia. This instrument utilizes x-ray attenuation to 
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continuously measure sediment concentrations in a sedimentation cell, 
as a function of Stoke's law. The x-ray attenuation is directly propor­
tional to the concentration of suspended solids. The sedimentation 
rate is measured by transmittance of x-ray through the suspension rela­
tive to the suspending fluid. The logarithm of the transmitted x-ray 
Intensity is electronically generated, scaled and presented linearly 
as "Cumulative Mass Percent Finer". Particle size information is pre­
sented by a printer on a log scale (figure 19). 
Sample preparation Is similar to that used in the pipette method. 
The sand fraction was removed by wet sieving and the silt and clay col­
lected in 1000 ml graduated cylinders and allowed to settle. The super­
natant was decanted and the sample dispersed by adding 10 ml of calgon 
solution and shaking overnight. The dispersed suspension was then 
analyzed for particle size on the sedlgraph 5000®. 
A comparison of results on 20 samples of a Fayette C horizon ana­
lyzed by the pipette and sedlgraph respectively is shown in table 1. 
Table 1. A comparison of the particle size data from 20 samples of a 
Fayette C horizon analyzed by the sedlgraph and pipette methods 
Method Size fraction ym 
50-20 20-2 <2 
Pipette 44.3 ± 2.4 23.8 ± 2.1 28.7 ± 1.3 
Sedlgraph 34.5 ± 3.5 32.0 ± 2.8 32.0 ± 1.7 
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The pipette has a higher degree of precision, although both are reason­
ably precise. The clay content is approximately 3.5% lower by the 
pipette method; the fine silt about 8% lower; and coarse silt about 10% 
higher. The reason for these differences is not known. Table 2 compares 
Table 2. A comparison of particle size data for a Floyd clay loam ob­
tained by the sedigraph and pipette methods 
Size fraction ym 
Depth (cm) 50-20 20-2 
<2 
Pipette Sedi graph Pipette Sedigraph Pipette Sedi graph 
5 24.2 16.7 29.1 34.9 28.2 32.7 
10 23.8 17.6 29.5 34.6 28.3 33.3 
15 24.9 15.0 28.5 35.3 27.9 32.6 
20 24.2 20.0 28.7 35.3 27.9 31.5 
25 25.4 18.1 28.1 32.8 28.3 31.0 
30 24.9 19.3 28.3 32.8 27.9 . 30.6 
35 23.4 18.9 28.3 29.5 29.3 31.6 
data obtained by the two methods from a profile of Floyd clay loam. 
Similar results were observed. The clay content is about 3-5% lower by 
pipette; the fine silt about 4-5% lower; and the coarse silt 6-9% higher. 
A factor which may be influencing these results is the method by which 
coarse silt is determined in the pipette procedure. It is determined by 
difference; thus, all error is assigned to the coarse silt fraction. In 
the sedigraph method, the error is assigned equally to all fractions, or 
more likely it appears in the clay fraction. 
It was concluded from the results in tables 1 and 2 that data ob­
tained from the sedigraph are only a reasonable estimate of particle size. 
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The sedlgraph data are adequate for purposes of comparison of parti­
cle size gradations along a transect, even if not reliable as a 
precise indicator of that gradation. 
Sand fractionation The sand fractions were determined by siev­
ing with a Cenco-Meinzer sieve shaker (Central Scientific Company, 
Chicago, Illinois). Sands from transects 1, 2, and 3 were separated into 
USDA particle sizes (.05-.10, .10-.25, .25-.50, .50-1.0, 1.0-2.0 mm). 
Sands from transects 4, 5, and 6 were separated into the modified 
Wentworth particle sizes (.062-.125, .125-.250, .250-.50, .50-1.0, 
1.0-2.0 mm) (Ruhe, 1969). 
Organic carbon 
Organic carbon was determined by the Iowa State University Soil 
Testing Laboratory. A modified Walkley-Black method for rapid analysis 
as outlined by Schulte (1980) in the North Central Regional Publication 
No. 221 is used in this laboratory. 
Available phosphorus 
Available phosphorus on transects 1 and 3 was determined by the 
procedure of Bray and Kurtz (1945) as modified by Miller (1974). This 
method is also known as the Bray I method. Available phosphorus on 
transect 5 was determined by the Iowa State University Soil Testing 
Laboratory, using the Bray I procedure. 
Clay mineralogy 
Clay mineralogy of the less than 2 ym fraction was determined on 
the 40-45 cm depth increment of loamy surficial sediments from cores 
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of transect 5. To obtain the clay for analysis, 50 ml aliquots from 
the particle size procedure were used. Samples were prepared according 
to the procedure outlined by Whittig (1965). Potassium saturated and 
magnesium saturated, gycolated samples were prepared. Potassium 
saturated samples were placed on glass slides for analysis as described 
by Whittig (1965). Magnesium saturated, gycolated samples were placed 
on porcelain tile plates under suction. Samples were then air-dried 
and x-rayed with a Phillips (Norelco) diffractometer operated by the 
United States Department of Energy, Ames Laboratory, Iowa State Uni­
versity. The diffractometer was equipped with a cobalt tube. Samples 
were irradiated with Cobalt Kai radiation (X = 1.78890Â), at a scanning 
speed of 2°/min, chart speed of 5 cm/min, scale of 500 counts/sec., 
and time constant of 0.5, from 2-34*28. 
Semiquantitative analyses of the clay mineralogy of the tills in 
the deep cores were determined by the Iowa Geological Survey by the 
method described by Hallberg et al. (1978). This method is not a pre­
cise measure of the percentages of clay minerals present, but it is a 
relatively rapid and inexpensive method that provides consistent per­
centages which can be used as an index for stratigraphie analysis. 
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RESULTS AND DISCUSSION 
Seventy-nine profiles along six hillslope transects were described, 
sampled, and analyzed to characterize the properties of the loamy 
surficial sediments in a type area of the lowan erosion surface. Data 
obtained include soil profile descriptions, thicknesses of loamy sedi­
ments, particle size distribution, bulk density, organic carbon con­
tent, available phosphorus content, and clay mineralogy. Profile 
descriptions are in Appendix A, and data on the profiles are in Appendix 
B. Reported properties of the loamy sediments are averages based upon 
the measured properties of 5 cm thick intervals within the loamy 
surficial sediments, or they were determined at selected depths. For 
example, core 1 transect 1 (Appendix A) has a 41 cm thick mantle of 
loany sediments. Dividing this into 5 cm intervals yielded eight 
samples. The properties of these samples were determined and the 
average of the eight samples was ascribed to the loany sediments at 
this location. Geometric means, clay content, fine/coarse particle 
ratios, bulk densities, organic carbon content, and available phosphorus 
content were assigned in this manner. Soil color products and clay 
mineralogy were determined at specific sampling depths. Color and 
mottling contrast of the basal horizon of the loamjj sediments were used 
to compute the color product. The 40-45 cm depth increment of the loamy 
sediments of cores from transect 5 were investigated to characterize the 
clay mineral suite. Properties of the loatiy sediments determined in 
this manner were then studied to characterize the loamy sediments as 
a function of position along hillslope transects. Soil color, thickness 
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of sediments, clay content, geometric mean, fine/coarse particle 
ratios, sand content, organic carbon content, bulk density, and avail­
able phosphorus content were modeled mathematically as a function of 
distance from the summit to characterize the loamy surficial sediments. 
Soil Color Product 
Soil color product is the term given to a numerical value deter­
mined from the Munsell hue and chroma, and contrast of mottling. Hue 
and contrast of mottling were assigned numerical values (table 3). The 
Table 3. Numerical values given to color hue and contrast of mottling 
to determine the color product 
Numerical Contrast of Numerical 
value mottling value 
5Y 1 Prominent 1 
2.5Y 2 Distinct 2 
lOYR 3 Faint 3 
7.SYR 4 None 4 
chroma was evaluated by its Munsell character. The color product was 
determined by multiplication of these three values. These color vari­
ables of the basal horizon of the loamy sediment are shown in tables 
4 and 5. The basal horizon was selected to avoid, as much as possible, 
the influence of organic matter upon soil color. Munsell value was 
not used in the computation of the color product because it was influ­
enced greatly by organic matter. 
Table 4. Color characteristics of the basal horizon of the loaii^y surficial sediments along 
transects 1,2, and 3 
QQPg Transect 1 Transect 2 Transect 3 
Hue Value Chroma Mot. Prod. Hue Value Chroma Mot. Prod. Hue Value Chroma Mot. Prod. 
1 3 3 2 4 24 3 4 3 3 27 3 4 3 4 36 
2 3 5 4 3 36 3 4 2 3 18 2 4 4 4 32 
3 3 3 2 4 24 3 4 3 3 27 3 4 2 3 18 
4 2 4 2 4 16 3 4 2 4 24 3 4 2 3 18 
5 2 4 3 4 24 3 4 3 4 36 2 4 3 3 18 
6 2 4 3 4 24 2 4 4 3 24 3 2 2 4 24 
7 2 5 2 3 12 2 4 3 3 18 2 4 3 3 18 
8 2 4 2 3 12 1 2 2 4 8 2 4 3 3 18 
9 2 5 2 2 6 3 4 3 3 27 2 3 2 4 16 
10 2 3 2 3 12 2 4 2 3 12 
11 1 3 1 4 4 2 4 2 3 12 
12 2 4 3 2 12 2 3 2 3 12 
13 1 4 1 3 3 
14 1 4 1 3 3 
15 1 3 1 3 3 
Table 5. Color characteristics of the basal horizon of the loamy surficial sediments along 
transects 4, 5, and 6 
Transect 4 Transect 5 Transect 6 
Hue Value Chroma Mot. Prod. Hue Value Chroma Mot. Prod. Hue Value Chroma Mot. Prod 
1 3 3 3 4 36 3 4 3 4 48 3 4 3 4 36 
2 3 4 3 4 36 3 5 6 4 52 3 3 2 4 24 
3 2 3 2 4 16 3 4 4 3 36 3 4 4 4 48 
4 2 4 4 4 32 2 4 3 1 6 3 4 4 4 48 
5 3 4 3 4 36 2 5 3 3 18 3 4 3 3 27 
6 2 4 3 3 18 3 5 4 4 48 3 4 3 3 27 
7 3 4 3 3 27 3 3 2 4 24 2 4 3 3 18 
8 2 3 2 4 16 3 2 2 4 24 2 4 3 3 18 
9 2 4 3 4 24 3 2 2 4 24 2 4 3 4 24 
10 2 4 2 2 8 3 4 3 4 36 2 4 3 2 16 
n 1 5 3 3 9 3 4 3 4 36 
12 2 4 4 3 24 3 3 2 4 24 
13 1 4 3 2 6 3 2 2 4 24 
14 1 4 2 3 6 3 4 2 4 24 
15 1 5 2 3 6 2 4 3 3 18 
16 2 4 3 3 12 
17 1 4 3 2 6 
18 1 4 3 2 6 
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Inspection of table 3 shows that hues were assigned decreasing 
numerical values as they become more yellow and contrast of mottling 
was assigned lower values as it becomes more distinct. These assign­
ments were chosen so that hue and contrast would follow a trend of 
decreasing value (similar to chroma) with impeded drainage. Thus, 
color product is designed to reflect trends in soil color with drain­
age. High values should indicate good drainage, while low values 
should indicate poor drainage. Figures 20-26 show the trends of the 
color products observed in the loamy surficial sediment along the six 
hi 11 si ope transects. The equations in these figures are mathematical 
models of the color product determined by regression analysis using the 
least squares method. The independent variable Is distance from the 
summit. These models show high to moderate correlations with the ob­
served values. From these correlations it can be concluded that hill-
slope position (topographic position) has an Influence on the color 
product and that the color product can be mathematically predicted along 
a hillslope sequence with reasonable accuracy. The correlation of color 
product with distance from the summit is apparently the indirect result 
of topographic control of the water table and soil drainage. The scatter 
in observed values of the color product can partially be attributed to 
mottling in the Readlyn soil (Appendix A, transects 4 and 5) which 
occupies the highest topographic position. These soils are character­
ized by low slope gradients and slow permeability; thus their color 
product is lower than their topographic position would indicate. A 
second contributing factor to the variability in the observed values of 
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Figure 20. Mathematical description of the color product along hi 11 slope transect 1 
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Figure 21. Mathematical description of the color product along hillslope transect 2 
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Figure 22. Mathematical description of the color product along hillslope transect 3 
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Figure 23. Mathematical description of the color product along hillslope transect 4 
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Figure 24. Mathematical description of the color product along hillslope transect 5 
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Figure 25 . Mathematical description of the color product along hi 11siope transect 6 
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Figure 26. Mathematical description of the color product for all transects combined 
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the color product, is the relatively subjective method by which colors 
and contrast of mottling are determined. They are determined by visual 
comparison and observation. The precision of these determinations is 
dependent upon lighting and background conditions and visual acuity. 
In addition, soil colors rarely exactly match Munsell color chips. 
Actual determination of soil color is a judgment as to what Munsell chip 
most closely matches the soil sample. Finally, soil seldom is uniform 
in color, even when dealing with single ped faces. Thus, another judg­
ment must be made as to which color predominates. 
In summary, the color product decreases progressively awa^y from the 
summit, indicating poorer degrees of drainage. It can be expressed mathe­
matically by a concave upward exponential curve (figure 26), similar to 
the concave upward profile of a pediment (Ruhe et al., 1967). 
Thickness of the Loamy Surficial Sediments 
The thicknesses of the loarriy sediments along the six hillslope 
transects are given in Table 6. The sediments are thinnest in the summit 
position and increase in thickness downslope. The thicknesses of the 
sediments have been plotted against distance from the summit in figures 
27-33. The regression equations show that thickness of the sediments 
can be predicted with a high degree of accuracy. The general nature 
of the regression equations is concave upward exponential curves, similar 
to those observed for color product. However, the observed values show 
less scatter. 
The highest degree of correlation occurs in the short hillslope 
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Table 6. Thickness of the loamy surficial sediments along the six 
hi 11 si ope transects 
Depth to lithologie discontinuity (cm) 
# Transect 
1 
Transect 
2 
Transect 
3 
Transect 
4 
Transect 
5 
Transect 
6 
1 41 48 36 52 61 51 
2 42 54 43 41 66 52 
3 46 55 47 44 56 55 
4 46 55 52 50 64 56 
5 55 59 44 52 55 55 
6 51 68 49 52 56 58 
7 64 69 51 53 58 69 
8 60 64 57 55 59 68 
9 69 52 58 58 53 85 
10 64 59 62 61 85 
11 64 67 64 63 
12 71 67 66 64 
13 73 66 63 
14 72 74 66 
15 73 73 69 
16 72 
17 73 
18 75 
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Figure 27. Mathematical description of the thickness of the loamy surficial sediments along 
• transect 1 
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Figure 28. Mathematical description of the thickness of the loamy surficial sediments alonq 
transect 2 
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Figure 29. Mathematical description of the thickness of the loamy surficial sediments along 
transect 3 
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Figure 30. Mathematical description of the thickness of the loamy surficial sediments along 
transect 4 
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Figure 31. Mathematical description of the thickness of the loamy surficial sediments along 
transect 5 
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Figure 32. Mathematical description of the thickness of the loamy surficial sediments along 
transect 6 
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Figure 33. Mathematical description of the thickness of the loamy surficial sediments from all 
transects combined 
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transects with simple slopes (figures 27, 29, and 32). The longer 
transects which displc^y compound slopes show lower degrees of correla­
tion (figures 28, 30, and 31). This suggests that the sediments which 
occupy the simple slopes along transects 1, 3, and 6 were deposited 
from a single period of slope beveling, along the direction of the 
transect. The sediments along transect 2, 4, and 5 show greater vari­
ation in thickness because they were possibly deposited by several 
periods of slope beveling in directions other than those of the 
transects. This means that sediments at a point along a transect may 
not have been derived from a point upslope along the same transect, but 
from a direction lateral to the transect. In addition, the sediments 
along a compound slope do not necessarily represent continuity in time. 
Compound slopes may be an indication of a stepped erosion surface 
(figure 7). The thicknesses of the sediments along the transects have 
also been modified by man-induced erosion. At nick points along the 
slopes, post-settlement erosion has reduced the thickness of the sedi­
ments (figure 14, Core 7, 8, 9), This modification in thickness of the 
sediments influences the fit of the regression equations with distance 
from the summit. 
The trend in the thickness of the sediments is obvious. The sedi­
ments become progressively thicker downslope. This characteristic is 
in agreement with Ruhe's model of pediment formation, although other 
models of hillslope evolution can include this feature. The fact that 
thickness of the sediments can be mathematically modeled as a function 
of a hillslope parameter strongly suggests subaerial erosion or other 
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processes controlled within the watershed as the main agent in modifi­
cation and origination of the loamy sediments. The geomorphic unit 
of study in this investigation was a primary watershed. The fact 
that sediment thickness can be modeled within this unit indicates 
that this geomorphic component was important in controlling the 
erosion and deposition of the sediments. This indicates processes 
such as sub-aerial erosion and soil creep. However, this does not 
exclude other types of processes from being active in evolution of 
the sediments. For instance, eolian additions are not controlled by 
hi 11 siope parameters, but certainly could have contributed to the 
sediments within the watershed. 
To summarize, sediment thickness can be mathematically modeled 
within the watershed (figures 27-33). Sediment thickness is pre­
dicted more accurately on simple, short hillslopes than on long, com­
pound slopes. Recent erosion, time factors (stepped surfaces, figures 
14 and 17), and limitations of study by use of transects (a three 
dimensional body studied by two dimensional samples) reduces the re­
liability of mathematical predictions. The progressive increase in 
thickness downslope suggests that the agents of erosion and sedimenta­
tion acted within the watershed. The trend in thickness of the sedi­
ments is in agreement with Ruhe's model of pedimentation. 
Particle Size Characteristics 
Four variables of particle size were used to characterize the 
loamy sediments, clay content, geometric mean, fine/coarse particle 
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ratio (16-250/250-2000 ym), and sand content. The fine/coarse ratio was 
used by Kleiss (1970) to characterize soils along hillslopes. Other 
studies of hi 11 si ope sediments have shown these characteristics to vary 
systematically with slope position (Walker, 1965, 1966; Walker and Ruhe, 
1968; Ruhe and Walker, 1968; Kleiss, 1969, 1970). The reported values of 
these variables are based on weighted averages from the 5 cm thick sam­
pling increments of the loany sediments. Data on the silt and clay frac­
tions from transects 1, 2, and 3 were determined by the pipette method 
jand data from transects 4, 5, and 6 were determined by the Sedigraph. 
Sand fractions were determined by sieving. Direct comparison of values 
between Sedigraph and pipette data is not advised because the two methods 
do not yield identical results (tables 1 and 2). The significance of the 
data is in comparison of trends between and along transects rather than 
absolute values. 
Clay content 
The clay contents of the loany sediments along the hillslope tran­
sects are given in table 7a. Generally, the clay content increases pro­
gressively down the hillslopes. This trend is illustrated and modeled 
mathematically in figures 34-41. Transects 1, 3, 5, and 6 show a high 
degree of correlation with distance from the summit. Data from transects 
2 2 2 and 4 show poor agreement with regression equations (r =.l and r =.53), 
respectively. Where appropriate, portions of the transects have been mod­
eled mathematically to express the trend in clay distribution (figure 36). 
Transects 1, 2, 5, and 6 show uniform mathematical increases in clay 
content downslope. This relationship is predicted by Ruhe's model of 
Table 7a. Average clay content of the loamy surficlal sediments along the six hillslope transects 
Average clay content % 
# Transect 1® Transect 2® Transect 3® Transect 4^ Transect 5*^ Transect 6** 
1 25.7 30.4 26.1 27.7 27.5 25.8 
2 26.2 30.4 27.1 27.7 28.3 26.2 
3 25.1 29.2 26.0 27.0 29.1 25.8 
4 26.8 28.7 26.9 24.4 27.7 26.7 
5 25.2 26.3 27.3 26.9 28.3 26.9 
6 27.1 25.8 25.6 27.6 27.2 29.2 
7 28.1 25.6 32.4 29.6 28.2 30.8 
8 30.5 27.2 32.1 30.6 28.3 32.0 
9 31.8 30.4 31.4 27.3 29.8 32.0 
10 23.2 31.9 28.4 29.7 33.1 
11 26.7 32.9 27.9 30.3 
12 26.0 34.9 29.7 29.0 
13 34.9 27.4 29.1 
14 33.1 30.8 33.2 
15 35.6 30.9 32.5 
16 31.4 
17 • 33.5 
18 33.2 
^Calculated from USDA particle sizes determined by pipette. 
'^Calculated from Wentworth particle sizes determined by sedigraph. 
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Figure 34. Mathematical description of the clay content of the loany surficial sediments along 
hillslope transect 1 
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Figure 35. Clay content of the loamy surficial sediments along hillslope transect 2 
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Figure 36. Mathematical description of the clay content of the loamy surficial sediments along 
hillslope transect 2 fitted by regression analysis 
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Figure 37. Mathematical description of the clay content of the loamy surficial sediments along 
hi11 si ope transect 3 
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Figure 38. Clay content of the loamy surficial sediments along hillslope transect 4 
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Figure 39. Mathematical description of the clay content of the.loamy surficial sediments along 
hi 11 si ope transect 4, fitted by regression analysis 
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Figure 40, Mathematical description of the clay content of the loamy surficial sediments along 
hi 11siope transect 5 
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Figure 41. Mathematical description of the clay content of the loamy surficial sediments along 
hi 11 slope transect 6 
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pediment formation. The high correlation coefficient of transect 5 
was unexpected. Transects 1, 3, and 6 are simple short hillslopes, 
but transect 5 is a long, compound slope. These transects show definite 
particle size sorting as a function of hillslope position. This suggests 
a hillslope-fluvial mechanism for erosion and sedimentation of the loany 
sediments, controlled by hillslope characteristics. The sorting of 
particles must be attributed to processes which have been controlled 
by hillslope parameters. Soil formation was not considered important 
in the variation of the clay content, because the clay content with 
profile depth is essentially uniform and clay films were rarely ob­
served (Appendices A and B). 
The clay content of the sediments along transects 2 and 4 shows 
considerable variation, portions of the transects show very high cor­
relations (figures 36 and 39) and trends can be observed (figures 35 
and 38). Clay content along transect 2 shows a decrease, then an in­
crease (figure 35). Both the increase and decrease show systematic 
change (figure 36) which demonstrates segregation of particle sizes as 
a function of slope parameters. Transect 4 displays a more undulating 
change in clay content (figure 38). The clay content decreases (cores 
1-4), increases (cores 4-8), decreases (cores 8-9), then increases 
(cores 9-15) (figure 38). 
Although the clay content of the sediments along the six transects, 
particularly transects 2 and 4, shows considerable variation and does 
not fit a simple hillslope model, it can be explained by processes 
occurring on the hillslope. The clay content of the sediments and the 
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material underlying the stone line (till unless otherwise indicated) 
along the transects have been plotted in figures 42a-42f. The data on 
particle size characteristics of the materials beneath the stone line 
are averages of the samples taken at each core. These data appear in 
Appendix B. The clay content of the sediments roughly parallels the 
clay content of the materials below the stone line. Occasionally this 
parallelism is displaced downslope, with the clay content of the sedi­
ments paralleling the clay content of the underlying materials upslope. 
The correspondence between the clay content of the sediments and that of 
the materials beneath the stone line is further illustrated in figure 
42g. Here the clay content of the sediments along transect 2 has been 
plotted as a function of the clay content of the underlying material. 
These clay contents show a high degree of correlation. Clay contents 
along other transects do not display as high a correlation (table 7b), 
but express some level of agreement (figures 42a-42f). The association 
between the clay content of the sediments and that of the underlying 
material clearly demonstrates that the sediments are related to the 
materials beneath the stone line. This relationship not only explains 
the variation in clay content along the transects, but also demonstrates 
that the sediments have been at least partially derived from materials 
underlying the hi 11 si ope. 
The lack of parallelism between all points along the transects is 
not unexpected. A complete correspondence between the clay content of 
the sediments and the till is very unlikely, because clay-sized 
particles are most subject to transport by hillslope processes. 
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Figure 42a. Clay content of the surficial loatny sediments and of the material underlying the 
stone line along hillslope transect 1 
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Figure 42b. Clay content of the surficial loamy sediments and of the material underlying the stone 
line along hillslope transect 2 
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Figure 42c. Clay content of the surficial loamy sediments and of the material underlying the 
stone line along hi 11siope transect 3 
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Figure 42d. Clay content of the surficial loamy sediments and of the material underlying the 
stone line along hillslope transect 4 
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Figure 42e. Clay content of the surficial loamy sediments and of the material underlying the 
stone line along hi11siope transect 5 
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Figure 50d. Geometric means of the surficial loamy sediments and the material underlying the 
stone line along hillslope transect 4 
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Figure 42g. Clay content of the surficial loamy sediment along transect 2 plotted as a 
function of the clay content of the materials beneath the stone line 
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Table 7b. Linear regression equations® and correlation coefficients 
which related the particle size characteristics of the 
loamy sediments to the materials underlying the stone line 
Transect 
Clayb GM^ F/C ratio Sand® 
b m r2 b m r2 b m r^ b m r2 
1 36.7 .40 .15 10.3 .67 .42 2.62 .16 .08 1.6 .71 .47 
2 9.5 .76 .89 13.3 .57 .53 1.87 .58 .65 3.9 .56 .89 
3 10.1 .76 .29 6.4 .66 .47 2.20 .11 .06 5.5 .55 .34 
4 23.5 .18 .29 20.8 .17 .39 2.40 
CO ID 
.14 5.1 .41 .50 
5 23.3 .26 .37 24.8 .08 .64 1.79 .58 .50 11.4 .19 .39 
6 29.5 2.59 .75 10.8 .53 .54 1.90 .27 .12 10.9 .33 .24 
Linear equation of form y = mx + b where y = dependent variable, 
X = independent variable, m = slope, b = y intercept and = corre­
lation coefficient. 
clay sediment = m(% clay materials) + b. 
^GM sediment = m(GM materials) + b. 
dp/C ratio sediments = m(F/C ratio materials) + b. 
sand sediments = m(F/C ratio materials) + b. 
Thus, the clay content of the sediments should least resemble the clay 
content of the materials beneath the stone line. Comparison of figures 
13-18 with figures 42a-42f shows that the greatest variation in clay 
content is usually at the outcrop of the contact betv/een tills or in 
zones where sand lenses were observed. The texture of the underlying 
materials is most variable at these locations and probably affects the 
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clay content of the sediments in the same manner. 
In summary, clay content can be predicted as a function of a hill-
slope parameter along the simple, short hillslopes, where it progres­
sively increases downslope. Clay content along the long, compound 
slopes is not as easily predicted mathematically, but it expresses the 
same trend. The compound slopes (figures 35, 37, and 38) show a con­
siderable variation in clay distribution. Much of this variation is re­
lated to variation in clay content of the materials beneath the stone 
line and sand lens in the till. The close association between the clay 
content of the sediments and that of the underlying till demonstrates 
that the loatny sediments have been derived from underlying deposits and 
then transported loamy sediments have been derived from underlying de­
posits and then transported. Sediments along short, simple hillslopes fit 
simple hillslope models because the underlying till is uniform in lithol­
ogy and stratigraphy. Sediments along complex, long hillslopes poorly fit 
mathematical models because of the greater variation in clay content of 
the underlying material resulting from the complex lithology and stratig­
raphy. The trend in clay distribution along the transects and the close 
association in clay content between the loamy sediments and the underly­
ing material support Ruhe's model of hillslope evolution. 
Geometri c mean 
Geometric mean (GM) is a measure of the central tendency of the 
particle size distribution. It is a weighted average of the particle 
size distribution computed on a logarithmic basis. A method for de­
termining geometric means is outlined by Krumbein and Pettijohn (1938) 
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fraction was not utilized In computations of the geometric 
that the Influence of pédologie development would be avoided, 
geometric means along the six hlllslope transects are shown in 
The GM showed greater variation than other characteristics 
Weighted average geometric means of the loan\y surficial 
sediments along the six hillsiope transects 
Weighted average geometric mean 
# Transect 
1* 
Transect 
2a 
Transect 
3a 
Trangect Trangect Trangect 
1 59.4 41.7 58.1 44.3 29.9 38.6 
2 56.0 41.7 39.9 28.7 46.1 40.7 
3 61.4 34.9 48.4 26.4 37.1 33.0 
4 58.5 39.3 60.2 20.4 39.6 38.3 
5 51.3 42.2 53.3 59.6 26.7 35.0 
6 52.6 50.1 56.4 39.6 21.0 30.5 
7 43.6 64.8 46.1 24.7 35.0 32.4 
8 43.6 58.3 43.7 20.4 30.1 29.4 
9 37.9 66.4 49.6 26.6 22.0 27.9 
10 74.4 43.2 30.4 24.6 27.5 
n 45.6 44.3 19.2 23.5 
12 38.2 41.6 17.0 31.6 
13 23.7 22.6 31.9 
14 20.8 39.4 29.7 
15 23.7 33.6 29.4 
16 30.1 
17 • 30.5 
18 28.3 
^Calculated from USDA particle sizes determined by pipette. 
^Calculated from Wentworth particle sizes determined by sedi-
graph. 
The clay 
mean, so 
The 
table 8. 
Table 8. 
studied. The general trend in the GM was to decrease downslope. The 
GMs along the hlllslope transects are plotted and depicted mathemati­
cally in figures 43-49. Transects 1 and 6 show high correlation of 
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Figure 43. Mathematical description of the geometric mean of the loaiqy surficial sediments along 
hillslope transect 1 
80 
60 
40 
Geometric 
Mean 
20 
Transect 2 
1 1—I 
90 120 150 
Distance from the Summit (m) 
I ] 1 1 1 1 1 1 
180 210 240 270 300 330 360 390 420 
Figure 44. Geometric mean of the loamy surficial sediments along hillslope transect 2 
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Figure 45. Mathematical description of the geometric mean of the loamy surficial sediments along 
hillslope transect 2, fitted by regression analysis 
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Figure 46. Geometric mean of the loamy surficial sediments along hi 11 siope transect 3 
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Figure 47. Geometric mean of the loamy surficial sediments along hillslope transect 4 
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Figure 48. Geometric mean of the loamy surficial sediments along hillslope transect 5 
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Figure 49. Mathematical description of the geometric mean of the loamy surficial sediments along 
hillslope transect 6 
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the GM with distance along the transect. The GMs along transects 2, 
3, 4, and 5 did not display this characteristic. The variation in the 
GMs of these transects is great enough that they could not be approxi­
mated by linear regression. 
The GMs along transects 1 and 6 fit a simple hillslope model. 
The GMs along transects 2, 3, 4, and 5 do not express this character­
istic. The variation in the GMs is not predicted by a simple hillslope 
model because of the complicated nature of materials underlying the 
stone line. In figures 50a-50f, the GMs of the sediments and underly­
ing materials have been plotted as a function of slope position. As 
with clay content, the GMs of the sediments roughly parallel the GMs of 
the underlying material. The degree of correspondence between the GMs 
of the sediments and underlying materials is higher than, that expressed 
by the clay content (table 7b) (also compare figures 42a-42f with 
figures 50a-50f). The higher degree of correspondence is likely related 
to the greater difficulty of transporting sand and silt size particles. 
These particles would be less efficiently transported by hillslope 
processes and likely be closer to their point of origin on the slope. 
The variation in GMs is not necessarily a contradiction to Ruhe's 
model of hillslope evolution, just a complication. The model predicts 
decreasing GMs away from a directix from a single episode of hillslope 
beveling. Generally, the GMs follow this prediction but with consider­
able variation (figures 43-49). If it is assumed that the materials 
underlying the hillslope are uniform in texture, the GM should systemati­
cally decrease downslope. Figures 50a-50f show that the materials 
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Figure 50c. Geometric means of the surficial loamy sediments and the material underlying the 
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Figure 42f. Clay content of the surficial loamy sediments and of the material underlying the stone 
line along hi 11 siope transect 6 
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Figure 50e. Geometric means of the surficial loamy sediments and the material underlying the 
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Figure 50f. Geometric means of the surficial loamy sediments and the 
stone line along hillslope transect 6 
material underlying the 
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beneath the stone line are not uniform in texture, but are variable. 
In this case, the model predicts that the GMs should correspond to the 
GMs of the underlying material with some displacement downslope, and 
some decrease in the GM of the sediments downslope because of sorting. 
Inspection of figures 42-50f shows this relationship to exist along 
the six hillslope transects. 
In brief, the GM shows considerable variation along the hillslopes. 
Its general tendency is to decrease downslope. On short, simple hill-
slopes with uniform materials, it can be predicted by regression equa­
tions. On complex slopes, it is too variable to predict, but expresses 
a tendency to decrease downslope. However, much of this variability 
in GM of the sediments is directly related to the texture of the 
underlying deposits, from which the hillslope sediments were derived. 
By taking into account the variable texture of tne substratum, Ruhe's 
model fits the observed data on GM, and even predicts it. 
Fine/coarse particle ratio 
The fine to coarse particle ratio was used by Kleiss (1970) to 
substantiate sedimentary processes along hillslopes. In this study, 
the fine size includes the 250 to 16 ym fractions and the coarse 
size the .25-2.0 mm fractions. The fine to coarse (F/C) particle 
ratios of the loany sediments are given in table 9 and illustrated 
graphically in figures 51-56. This ratio shows an increase along tran­
sects 1 and 6 (figures 51, 56) which illustrates the effect of sorting 
of the sediments. This ratio is more erratic along transects 2, 3, 
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Table 9. Weighted average ratio of the fine (16-250 ym) to coarse (.250-2.0 mm) particle fractions of the loamy surficial 
sediments along the six hillslope transects 
Core 
16-250 ym/.25-2.00 mm 
# Transect Transect Transect Transect Transect Transect 
la 23 3» 4D 5b 6^ 
1 1.4 2.3 2.8 1.9 1.8 1.8 
2 1.6 2.4 3.0 2.4 1.6 1.6 
3 2.0 2.5 2.5 2.1 1.7 1.8 
4 2.0 2.7 1.8 3.2 2.3 1.9 
5 2.1 2.9 1.9 1.2 2.5 2.1 
6 2.4 2.4 1.8 1.7 3.1 2.9 
7 3.1 1.8 2.0 3.0 2.3 2.6 
8 2.9 1.5 2.0 4.0 2.1 2.9 
9 2.9 2.1 2.7 2.6 3.8 3.0 
10 1.5 2.6 3.3 3.6 3.4 
11 1.7 3.2 3.8 3.4 
12 3.1 2.5 13.3 2.0 
13 5.8 3.6 2.4 
14 15.9 2.5 2.8 
15 10.5 1.7 3.4 
16 3.5 
17 3.6 
18 3.8 
^Calculated from USDA particle sizes determined by pipette. 
''calculated from Wentworth particle sizes determined by 
sedigraph. 
4, and 5 (figures 52-55). These transects display a decrease in the 
ratio followed by a strong increase, with a second decrease in tran­
sects 3, 4, and 5. 
The decrease observed in the mid-slope of these transects is 
related to the contact of the tills which outcrop at this position 
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Figure 51. Mathematical description of the fine/coarse particle ratio of the loamy surficial sedi­
ments along transect 1 
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Figure 52. Fine/coarse particle ratio of the loamy surficial sediments along transect 2 
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Figure 53. Fine/coarse particle ratio of the loarny surficial sediments along transect 3 
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Figure 54. Fine/coarse particle ratio of the loamy surficial sediments along transect 4 
1 66 X 10 )(Distance) Cores 1-11 F/C = 
Transect 5 
3 
Fine/Coarse 
Particle R&tio 
(3.52 X 10 )(Distance) F/C — .68 e F/C = 1.89 e(l 32 10 )(Distance) 
90 Cores 12-18 
30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 
Distance from the Summit (m) 
Figure 55. Mathematical description of the fine/coarse particle ratio of the loamy surficial 
sediments along transect 5 
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Figure 56. Mathematical description of the fine/coarse particle ratio of the loamy surficial sedi­
ments along transect 6 
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(compare figures 13-16 with 52-55). Often at these contacts, zones 
of sands and gravels are encountered (Hallberg, 1980). Coarse 
textured materials which outcrop at the till-till contact are appar­
ently influencing the F/C ratio in the materials underlying the stone 
line. In general, the F/C ratios of the sediments and underlying 
materials do not show as high a degree of agreement as seen with 
clay content or GM (table 7b). However, a comparison of the F/C 
ratios between the sediments and underlying materials along transect 
2 (figure 57) demonstrates that the sediments are strongly influenced 
by underlying material. 
In summary, the F/C ratios express the same kind of relation­
ships as seen with clay content and GM. More variation was observed 
between the F/C ratios of the sediments and the underlying materials 
but the degree of agreement is still high in transects 2 and 5. 
Short, simple hillslopes, with uniform substrate materials, showed 
systematic increases in the F/C ratio, while long, complex hillslopes 
with complex substrate materials showed irregular, but often increas­
ing F/C ratios. The variation observed in F/C ratios along transects 
2-5 is attributed to materials which underlie the hi 11 si ope, particu­
larly the complex materials in the zona of stratigraphie contact be­
tween the tills. As with clay content and GM, the F/C ratios observed 
are in agreement with Ruhe's model, when the complexities in 
stratigraphy and lithology are recognized. 
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Figure 57. F/C ratio of the surficial loarny sediments and the materials underlying the stone 
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Sand content 
The sand fraction was studied to further substantiate the sedi-
mentology and sorting of the surficial loany sediments. The sands 
from transects 1-3 included the 50 to 2,000 ym fractions, while sands 
from transects 4-6 included the 62-2,000 ym fractions. 
The sand contents of the surficial loamy sediments along the 
six hi 11 si ope transects are reported in table 10. All the transects 
exhibit a similar trend, that of decreasing amounts of sand with in­
creasing distance. The sand content of the loaniy sediments is plotted 
against distance from the summit in figures 58-63. Transects 1 and 
6 have sand distributions which vary systematically with hi 11 si ope 
position (figures 58 and 63). Both transects have systematic decreases 
in the sand content down the hillslope. The trend in the sand content 
of these transects can be modeled mathematically. These mathematical 
expressions illustrate the particle sorting which has produced the 
loamy surficial sediments. The uniform mathematical decrease in the 
sand content results from sedimentological sorting on the hi 11 slopes. 
This sorting is attributed to transportation during slope beveling 
and cutting of the erosion surface. 
Transects 2-5 express a much different sand content than those 
observed along transects 1 and 6 (figures 58-63). The general trend 
is to decrease but considerable variation is common. The large 
amount of variation in the sand content of the sediments along these 
transects can be understood when the sand contents of the sediments 
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Table 10. Average sand content of the surficial loamy sediments along 
the six hi11 si ope transects 
Average sand content % 
# Transect 
1 
Transect 
2 
Transect 
3 
Transect 
4 
Transect 
5 
Transec 
6 
1 28.4 17.2 21.5 29.1 19.0 24.6 
2 28.3 17.6 13.8 18.6 27.7 24.9 
3 28.2 15.8 13.9 17.6 23.2 24.6 
4 25.9 18.8 17.0 13.5 24.2 24.8 
5 23.9 20.4 13.1 35.4 13.5 22.3 
6 25.0 20.9 8.7 23.9 11.9 19.8 
7 18.9 29.4 7.4 14.8 17.1 19.8 
8 18.6 28.4 7.4 11.5 23.0 17.8 
9 15.8 27.4 13.6 14.7 11.8 18.1 
10 32.2 11.6 20.7 12.0 17.8 
n 21.4 11.5 11.4 15.1 
12 17.8 7.7 15.7 21.8 
13 7.2 15.7 21.8 
14 5.2 16.6 17.9 
15 7.3 12.6 17.4 
16 17.0 
17 15.8 
18 17.6 
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Figure 58. Mathematical description of the sand content of the loamy surficial sediments along 
transect 1 
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Figure 59. Sand content of the loamy surficial sediments along transect 2 
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Figure 60. Sand content of the loamy surficial sediments along transect 3 
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Figure 61. Sand content of the loamy surficial sediments along transect 4 
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Figure 62. Sand content of the loamy surficial sediments along transect 5 
Transect 6 
Sand % 
20 
15 
Sand % = 26.1 e 
(-1.53 X 10~^)(Distance) 
r = .90 
1 
T 
60 
T" 
120 1 180 2I0 ;!o 30 I 90 
Distance from the Summit (m) 
Figure 63. Mathematical description of the sand content of the loamy surficial sediments along 
transect 6 
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and subjacent materials are compared (figures 64a-64f). The sand con­
tent of the sediments and underlying material shows a higher degree 
of correlation than with any other particle size parameter (table 7b, 
figure 64g), a characteristic predicted by Ruhe's model. Sand-sized 
particles are least likely to be transported by hillslope processes 
and are more likely to remain near the source. A pedisediment 
should demonstrate a higher degree of correlation with the underlying 
material in the coarse particle size fraction, than in finger frac­
tions. This is demonstrated by the data in table 7b. Much of the 
variation in the sand content of sediments is related directly to 
the sand content of the material beneath the stone line. The close 
relationship betiveen the sediments and underlying material leads to the 
conclusion that the subjacent materials are the major source of the 
sediments. 
It may be speculated that a more perfect correlation in sand content 
between the sediments and underlying material should have been observed. 
The lack of a more perfect correlation may be a function of limitations in 
sampling. Orientation of transects may not correspond exactly to direc­
tions of slope beveling. Sediments obtained in a single core may not be 
derived from sources in the line of the transects, rather at some direc­
tion transverse to the transects. Other factors such as eolian activity 
and soil mixing may also complicate the particle size characteristics. 
However, the relations observed in particle size characteristics of the 
sediment and subjacent materials express the characteristics of a pedi-
sediment derived from materials of complex lithology and stratigraphy. 
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In summary, the sand content decreases downslope as a function of 
distance in transects 1 and 6. The longer, complex transects express 
variable sand distributions, which are closely associated to the sand 
content of the subjacent material. Although the sand content of the 
sediments along the transects is not predictable in a mathematical 
sense, its behavior is predicted by Ruhe's model. The sediments and 
subjacent materials express the characteristic expected between a pedi-
sediment and its source, where hillslope processes have acted on materi­
al of complex lithology and stratigraphy. 
Bulk Density and Organic Carbon Content 
Bulk density (BD) and the amount of organic carbon (OC) are com­
monly measured soil properties. To characterize the loamy surficial 
sediments, these properties were measured along hillslope transect 5. 
The bulk density is a weighted average of values determined from 10 cm 
thick sampling increments obtained from cores of the loamy sediments. 
The organic carbon content is an average of three values determined at 
10, 15 and 25 cm depths. 
The bulk density and organic carbon content of the loamy surficial 
sediments along transect 5 are reported in table 11. The bulk density 
decreases downslope, while the amount of organic carbon increases. 
These trends are graphically illustrated and mathematically modeled in 
figures 65 and 66. Both can be mathematically represented with a high 
degree of accuracy. 
The systematic decrease in bulk density is attributed to increasing 
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Table 11. Weighted average bulk densities and organic carbon content 
of the loamy surficial sediments along transect 5 
Core . Bulk density Organic carbon 
# g/cm3 % 
1 1.50 1.6 
2 1.40 1.6 
3 1.50 1.4 
4 1.37 1.3 
5 1.32 1.8 
6 1.32 2.2 
7 1.29 2.0 
8 1.24 2.3 
9 1.25 2.4 
10 1.25 2.6 
11 1.21 2.5 
12 1.21 2.0 
13 1.23 2.5 
14 1.18 2.1 
15 1.18 3.1 
16 1.19 2.4 
17 1.18 3.3 
18 1.16 3.4 
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Figure 65. Mathematical description of the bulk density of the loamy surficial sediments along 
transect 5 
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Figure 66. Mathematical description of the organic carbon content of the loamy surficial sediments 
along transect 5 
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amounts of both clay and organic matter progressively downslope. Both 
clay and organic matter tend to increase soil porosity and thus de­
crease bulk density. In addition, organic matter has a low particle 
density which would also decrease bulk density. Walker (1965) observed 
similar results for bulk density along hillslopes in his study of bog 
stratigraphy of the Gary Lobe. Multiple regression showed the follow­
ing relationship between bulk density and the amount of clay and organic 
carbon: 
BD = 1.9 - .11(00%) - .01 (clay %) = .67 . 
The increase in organic carbon along transect 5 is attributed to 
drainage conditions along the hillslope. The drainage changes from 
moderately well-drained in the summit position to poorly drained in the 
toeslope position. This change in the hydrologie nature of the soil 
allows more OC to accumulate in the downslope position, because it is 
not readily oxidized in a wet environment. Similar increases in OC were 
reported along transects in the Clarion-Nicollet-Webster soil area by 
Walker (1965). 
Both bulk density and the organic carbon content can be modeled as 
a function of distance from the summit. Bulk density systematically 
decreases, while the amount of organic carbon systematically increases. 
Changes in bulk density are due to increasing amounts of clay and 
organic matter downslope. Increases in organic carbon are due to the 
topographic control of soil drainage. The hillslopes become progres­
sively more poorly drained downslope. Bulk density and the amount of 
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organic carbon have little application in evaluation of Ruhe's model 
because they are genetic soil properties. However, they demonstrate 
the importance of topography in soil formation. 
Available Phosphorus 
Phosphorus levels have been used as a variable to characterize soils 
in Iowa (Godfrey and Riecken, 1954). For that reason, available phos­
phorus levels were investigated to further characterize the loamy surfi-
cial sediments. The levels of Bray T available phosphorus (AP) reported 
for the loamy sediments along the hillslope transects are weighted aver­
ages computed from cores divided into 5 cm thick sampling increments. AP 
was determined along transects 1, 3, and 5. These data are reported in 
table 12. Inspection of this table shows that the amount of available 
Table 12. Weighted average available phosphorus content of the loamy 
surficial sediments along transects 1, 3, and 5 
Core Available phosphorus ppm 
# Transect 1 Transect 3 Transect 5 
1 17.4 15.0 18.3 
2 13.1 19.3 36.4 
3 9.3 16.0 23.9 
4 9.9 10.0 19.3 
5 10.3 9.0 14.5 
6 10.3 10.6 13.0 
7 9.8 13.3 9.1 
8 3.6 9.0 13.8 
9 6.6 12.0 11.1 
10 9.4 13.3 
11 8.6 8.2 
12 9.2 15.6 
13 10.6 
14 5.7 
15 6.2 
16 6.9 
17 5.6 
18 5.7 
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phosphorus decreases downslope. This relationship is graphically 
displayed and mathematically modeled in figures 67-70. AP was the only 
characteristic which exhibited a logarithmic relationship with distance 
along the hillslope. The relationship between available phosphorus and 
hillslope position can be mathematically modeled with a moderate to 
high degree of correlation. The systematic decrease in available 
phosphorus is attributed to changes in drainage, clay content, and per­
haps fertilizer additions. Bauwin and Tyner (1957) showed that poorly 
drained soils contained less phosphorus in the B horizon than do well-
drained soils. Runge and Riecken (1966) found lower amounts of AP in 
poorly drained soils than in imperfectly drained and well-drained soils. 
Clay content has been shown to be an important factor controlling the 
amount of extractable phosphorus by Bray reagents (Pratt and Garber, 
1964). Increasing amounts of clay apparently deplete the extracting 
capacity of the reagent. Increasing amounts of clay may also provide 
more surface area for phosphorus to become fixed by calcium or aluminum 
and iron compounds. The trend in AP observed in this study is in 
agreement with other studies. The AP decreases as the clay content 
increases, and as the drainage progressively becomes more poor. An­
other factor which could be of influence is the fertilizer history in 
the study area. The A horizons tend to have a high to medium level of 
AP, while the B and C horizons generally have low to very low levels 
(Appendix B). Fertilizer phosphorus would probably be more readily 
fixed by the finer textured soils in the foot and toeslope position. 
Soil reaction is also a factor which strongly influences the amount of 
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Soil pH was not measured in this study, but Kleiss (1969) reported 
slightly higher pH levels in the footslope position than in the 
summit position (summit pH = 4.7-5.3, footslope pH = 5.5-6.0). Be­
cause of a difference in pH, the Bray reagent may have extracted 
different amounts of AP from the footslope than from the summit. 
The amount of available phosphorus along the hi 11si opes is not 
of direct consequence to Ruhe's model. However, the relatively high 
correlation and systematic change of AP with distance along the hill-
slope demonstrates that hi 11 si ope parameters are influential in de­
termining the levels of available phosphorus. 
Clay Mineralogy 
The clay mineralogy of the <2 ym fraction from the 40-45 cm depth 
increments along transect 5 was evaluated to characterize the clay 
mineral suite of the surficial loamy sediments. The 40-45 cm depth 
was selected for study because supposedly the clay minerals would 
be less altered by pédologie processes in this zone than in the A 
horizon, and because there was less chance of mixing between the till 
and sediments at this depth than deeper in the profile. Two aspects 
of the clay mineralogy were of concern in this study» first to identi­
fy the clay mineral suite and second to investigate the variability 
of the mineral suite as a function of distance along the hillslope. 
Ruhe's model of hillslope evolution predicts diminishing particle 
size with distance from the summit. It has been shown by Pennington 
and Jackson (.1947) that mineral content varies as a function of particle 
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size. In the .2-2 um fraction quartz, kaolinite and illite predominate 
and in the <.2 ym fraction montmorillonite and micas predominate. 
Therefore, an increase in montmorillonite and mica and a decrease in 
quartz, kaolinite, and illite progressively downslope would be pre­
dicted. 
Selected smoothed x-ray diffractographs produced from the loamy 
sediments along transect 5 are shown in figures 71-73. Although the 
clay mineralogy for each core along transect 5 was investigated, the 
diffractographs from the summit, backslope, and footslope serve to 
illustrate the results. The minerals identified in the clay fraction 
were quartz, mica, illite, kaolinite, montmorillonite, and interstrati-
fied clay minerals. A very weak second order peak of vermiculite-
chlorite occasionally appeared, but these minerals were not present in 
sufficient amounts to produce distinctive peaks. Therefore, they were 
considered to occur only to a minor extent. Based on relative peak 
heights and areas, montmorillonite and interstratified clays are the 
most common type with lesser amounts of kaolinite, mica, quartz, and 
illite. The shift from 14 A to 18 A (figures 71-73) which occurred 
upon magnesium saturation and gycolation, identified the smectites and 
interstratified minerals. The lack of a 14 A peak after gycolation 
indicated the absence of vermiculite and chlorites. The interstrati­
fied clgys are probably randomly stratified mixtures of 10 and 17 A 
clays (micas-illites-smectites) (Jackson, 1974). 
The relative intensity of the montmorillonite peak (18 A, Mg 
gycolated) did not increase with distance along the hillslope (compare 
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Figure 71. Smoothed x-ray diffractogram of the clay fraction of the loamy surficial sediments from 
the summit of transect 5 
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Figure 73. Smoothed x-ray diffractogram of the clay fraction of the loamy surficial sediments from 
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figures 71, 72, and 73). This was interpreted to mean either that 
montmorillonite was not increasing in amount relative to the other clay 
minerals, or that an increase could not be detected by the methods used 
in this study. If the former is a viable interpretation, then the clay 
minerals were not segregated by sorting which has taken place. This 
suggests that clays were not transported as Individual particles but 
as coatings on larger particles or as aggregates. Luttenegger (1979) 
has proposed this mechanism for movement of clays by the wind. 
The lack of apparent change in the 18 A peak of montmorillonite 
cannot be taken as conclusive evidence that mineral sorting has not 
taken place. Other variables in addition to the amount of mineral 
present influence peak intensity. According to Jackson (1974), the 
following factors can cause variation in intensity of diffraction peaks 
of a given mineral series: (1) particle size, (2) chemical composition, 
(3) crystal imperfection, (4) variation in absorption of x-radiation, 
(5) crystal orientation, and (6) amorphous substances. In spite of 
these factors, which preclude high accuracy, Jackson states that the 
relative intensity of diffraction patterns does provide a basis for 
estimation of the quantity of most minerals present. The factors of 
particle size and chemical composition were of greatest concern to this 
study. Jackson et al. (1952) have shown that with diminishing particle 
size of a mineral, even when purity remains 100%, diffraction intensity 
decreases. Thus, even though the percent of montmorillonite may be 
increasing downslope, its peak intensity may not increase because its 
particle size is decreasing. 
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Chemical composition affects diffraction intensity in that different 
elements substituted in a given structure scatter and absorb x-rays in 
different amounts. Therefore, the diffraction varies for different 
species with the same structure. Since nothing is known about the 
structure of the clays in the loany sediments, the effect of chemical 
composition on x-ray intensity cannot be assessed. Analysis by use of 
internal standards and quantitative x-ray procedures are necessary to 
further substantiate segregations in the clay mineral suite. 
The clay mineralogy of the surficial loaqy sediments is typical of 
Quaternary and Holocene sediments in Iowa. Because the clay minerals 
within the loamy sediments are common and widespread, the clay mineral 
suite reveals little if anything about the origin of the sediments. Any 
of the common Quaternary sediments (tills, loess, paleosols) could have 
contributed to these sediments. 
The relatively high amount of interstratified clays present was 
characteristic of all the samples investigated. The abundance of 
randomly interstratified clays is attributed to weathering of more 
oriented clay. The loamy sediments are in the zone of major pédologie 
activity, which has resulted in modification of the clay minerals to 
produce an abundance of interstratified clays. At the time of slope 
beveling, the sediments possibly had a clay mineralogy more like that 
of the underlying till, but weathering has tended to increase the amount 
of interstratified clays. 
In summary, the clay mineralogy of the surficial loamy sediments 
is dominantly interstratified clays and montmorillonite, with mixtures 
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of ill lté, kaoHnlte, and mica. The clay mineral suite was observed 
not to change as a function of hi 11 slope position. However, quanti­
tative investigation of the clay mineralogy m^y be necessary to sub­
stantiate this. More information on the state in which clays are 
transported by fluvial processes is necessary to test Ruhe's modisl of 
hi 11 si ope evolution for agreement with mineral segregation. 
Also, predicted decreasing size with distance probably does not 
apply in <2 ym sizes, which are not sedimented as such but are carried 
out of the system, so speculations at the top of p. 138 are question­
able. This is supported by data. 
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SUMMARY AND CONCLUSIONS 
This study was initiated to investigate the characteristics of the 
loamy surficial sediments in a typical area of the lowan Erosion Surface. 
These sediments have been variously described as loess, wind-blown 
loams, fluvial sediments, ice-margin reworked sediments, and pedi-
sediment. McGee (1891) identified these sediments as loess and recog­
nized a stone line at their base (see McGee, 1891; figures 65 and 74). 
It should be noted that loess was considered an aqueous deposit in 
McGee's time. It was Shimek (1895) who demonstrated the terrestrial, 
eolian nature of loess in Iowa. Calvin (1899) described these sediments 
as a deep, black loam, 1-3 feet thick. Alden and Leighton (1917) 
described them as loess-like clay. During the time of these authors, 
soil was considered to be the organically enriched part of the solum 
and soil genesis was poorly understood. Thus, their descriptions 
relate both to the nature of the sediments and genetic characteristics 
of the B horizon. Leverett (1926) attributed the stone line or 'Iowa 
Pebble Band' to erosion of several feet of till by slopewash and the 
sediments to the subsequent deposition of 2-4 feet of wind deposited 
loam. Kay (1931c) attributed the stone line and loam sediments to 
slight wind erosion and rain wash, which occurred before the till 
surface (lowan) was protected. Hobbs (1931), who investigated climatic 
conditions along ice margins in Greenland, theorized that stone lines 
in the till originate by deflation along the ice margins by strong 
anticyclonic winds coming from the ice. The deflated material is then 
deposited as loess at greater distances from the margin. Unfortunately, 
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lowan ice did not exist so Hobbs' theory cannot apply under the present 
situation. Kay and Graham (1943) described this material as Peorian 
Loess. Ruhe et al. (1965, 1968) recognized the stone line as a product 
of fluvial erosion and the sediments as hillslope erosion debris, or 
namely as pedisediment. Davis (1977) described these sediments as wind 
deposited loams analogous to the dust loams or cover loams of Europe. 
With these studies in mind, the results of this study are summarized 
and conclusions drawn. The summary and conclusions are presented in four 
parts: first, the results are reviewed and discussed as they pertain to 
the studly area; second, the results are discussed as they apply to the 
lowan Erosion Surface in general; third, the results are discussed with 
regard to Ruhe's model of landscape evolution; and fourth, suggestions 
for future investigations are discussed. . 
Characterization of the Loamy Surficial Sediments 
within the Study Area 
The following conclusions are based upon field and laboratory study 
of the surficial loamy sediments along the transects within the study 
area: 
(1) The loamy surficial sediments are thinnest in the summit posi­
tion and systematically increase in thickness dov/nslope 
(figure 33). 
(2) Within this watershed, the clay content, GM, F/C ratio, and 
sand content of the surficial loamy sediments along short 
simple hi 11 si opes with uniform materials beneath the stone 
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line, change progressively as a function of hillslope position. 
These changes are such that the deposits get progressively 
finer textured downslope and can be modeled mathematically as 
a function of distance along the slope (figures 34, 41, 43, 
49, 51, 56, 58, 63). 
The clay content, GM, F/C ratio, and sand content of the 
surficial loamy sediments along long, compound hillslopes, 
with complex materials below the stone line display consider­
able variation as a function of hillslope position. 
The clay content, GM, F/C ratio, and sand content of the sur­
ficial loaniy sediments along the transects of this study show 
a close relationship to the clay content, GM, F/C ratio, and 
sand content of the materials beneath the stone line (table 
7b). Generally these materials are glacial till. 
The color product of the basal horizon of the loamy sediments 
systematically decreases downslope (figure 26). 
The bulk density of the loamy surficial sediments systemati­
cally decreases downslope (figure 65). 
The available phosphorus content decreases systematically 
•downslope (figure 70). 
The clay mineral suite of the surficial loamy sediments is 
characterized by interstratified clays, montmorillonite, 
mica, kaolinite, illite, and quartz. 
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Origin of the sediments 
The data on thickness and particle size characteristics outlined in 
points 1-4 demonstrate that the loamy surficial sediments vary as a 
function of hillslope position. Changes in particle size characteristics 
are systematic on short, simple hillslopes comprised of uniform substrate 
materials, but variable along long, compound hillslopes with complex sub­
strate materials. The data show that there is a close relationship be­
tween the sediments and the subjacent materials (mostly till). In view 
of these data, it is concluded that the loamy surficial sediments are 
derived predominantly from the subjacent glacial till and related materi­
als, by fluvial processes occurring on the hillslopes and then sorted 
downslope. The close relationship between the textural data in the pedi-
sediment and the subjacent till suggests relatively short transport 
distances down the slope and only a limited degree of sorting. The sedi­
ments may have been modified by eolian of other processes, but these are 
apparently minor in comparison to fluvial processes. The divides on 
which transects 2 and 4 originate have a silt content which is high and 
then decreases downslope (figure 74). This may indicate slight loessial 
influence on these divides, but is not conclusive. 
Geomorphic and time setting 
The lack of Wisconsinan loess within the study area indicates the 
loamy sediments are post-Wisconsinan in age. By the Principle of 
Ascendency (Ruhe, 1969), the primary divide is the oldest land surface 
within the study area. The higher silt content of the soils on some, 
divides may suggest that they were stabilizing at the time of cessation 
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of the loess. The secondary divides in the watershed are younger in age 
and may mark a younger cycle of erosion. 
It was concluded from this stud^y that: (1) the watershed has en­
dured slope beveling by fluvial erosion since the cessation of loess 
deposition in Iowa. (2) The surficial loamy sediments result primarily 
from prolonged and perhaps cyclic fluvial erosion of hillslopes of uncon­
solidated glacial till. Deflation of materials in unprotected locations, 
minor additions of eolian silts and sands in stable areas, and modifica­
tion and pedoturbation by peri glacial phenomena, soil creep, and faunal 
and floral activity may be secondary factors of formation. (3) The par­
ticle size characteristics of the soil horizons above the stone result 
predominantly from the sedimentological history of the loamy sediments. 
Loamy Sediments on the lowan Erosion Surface 
The results of this study cannot be extrapolated to the entire Ero­
sion Surface, but a general framework can be outlined. First, fluvial 
erosion was the main agent of denudation and it was the process mainly 
responsible for the sedimentological character of the loamy sediments. 
Second, other epigene agents have been active in the development of the 
lowan Erosion Surface as dictated by local conditions. Thus, variation 
in the loamy sediments over the lowan Erosion Surface should be expected 
because of differences in lithology of the substratum, environmental 
conditions, slopes, vegetative and climatic patterns over time, and 
site characteristics. 
This study is in agreement with Ruhe et al. (1965, 1968). It is in 
partial agreement with McGee (1891) in that the mantle of loamy sediments 
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is recognized as a fluvial feature, though not related to the same 
process as envisioned by McGee. It is in agreement with Leverett (1926) 
on formation of the stone line, but not on formation of the loany sedi­
ments. The results of this study, however, are in conflict with those 
of Davis (1977). They differ from his as follows: 
(1) The stone line is not analogous to desert pavement. It is the 
product of running water (sheetwash and other hillslope processes). 
(2) Sediments above the stone line are predominantly the product of 
hi 11 slope-fluvial activity and did not form from dust mixing with 
sand during atmospheric sedimentation. 
(3) The surficial loamy sediments do not consistently become coarser in 
texture with depth, and are sometimes stratified. 
(4) The changes in particle size distribution of the loamy sediments 
along the hillslope transects and its close relationship with the 
particle size distribution of the subjacent material indicate a 
depositional sequence which is time transgressive rather than a 
single event. 
(5) The loamy sediments are not analogous to loess, although they may 
have been modified by eolian agents. 
The results of this study differ from those of Walker (1965, 1966), 
Walker and Ruhe (1968), Ruhe and Walker (1968), and Kleiss (1969, 1970). 
In these studies, it was shown that particle size characteristics of 
sediments derived by hillslope processes could be modeled mathematically 
as a function of slope position. In this study, mathematical relation­
ships were observed on short, simple hillslopes, but not on long, compound 
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hlllslopes. The works of Walker, Ruhe, and Kleiss have done much to 
further our knowledge of hillslope processes*, however, these studies 
have dealt with simple hillslopes of uniform stratigraphy. The hill-
slopes investigated in the present study have complex stratigraphy, 
lithology and slope profiles. 
The results of this study showed that hillslope sediments do not 
vary systematically as a function of slope position on all hillslopes. 
The lack of systematic trends, especially in particle size character­
istics, in the hillslope sediments of this study can be attributed to 
greater complexity in the stratigraphy and lithology of the materials 
and slope profiles of the hillslopes. The sediments investigated in this 
study have an origin similar to the sediments studied by Walker (1965, 
1966), Walker and Ruhe (1968), Ruhe and Walker (1968), and Kleiss (1969, 
1970), but lack the systematic trends in particle size characteristics 
reported by these authors. 
Although the hillslopes investigated in this study are more complex 
than hillslopes studied in earlier investigations, this complexity is 
common on the lowan Erosion Surface and possibly for hillslopes in 
general. The homogeneity described by earlier workers furthered our 
understanding of hillslope processes. The heterogeneity described by 
this study demonstrates that hillslope processes do not always produce 
uniform sediments; rather, these sediments may be quite variable in 
properties. In addition, uniformity probably is less common than 
heterogeneity on the majority of hillslopes, at least those hillslopes 
that are complex in expression, stratigraphy, or lithology. 
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Ruhe's Model of Landscape Evolution 
The properties of the loamy surflclal sediments observed along the 
hlllslope transects In this study demonstrate that these sediments could 
have originated In a manner described by Ruhe's model of hlllslope evolu­
tion. Therefore, it is concluded that Ruhe's model is a workable model 
in explaining the features of the lowan Erosion Surface. The lack of 
uniformity in particle size characteristics of the sediments is explain­
able by the model when the complexity of the hlllslope is recognized. In 
fact, the model predicts a pedisediment that has properties that resemble 
the source of the pedlsedlment. 
Although the model can successfully predict what is observed, other 
models may be just as successful in explaining these observations; there­
fore, testing of the model should continue. It is suggested that more 
precise investigations of the stone line and the loamy sediments along 
hlllslope sequences be undertaken to further analyze the model. Walker 
(1966) has shown that rates of hlllslope evolution on the Gary Lobe have 
been slow enough that a mollic epipedon could have existed on the slopes 
during beveling. Thus, rates of denudation should be studied with regard 
to the model. Also, eolian, periglacial, and creep phenomena should be 
studied to assess their influence on slope evolution and incorporated in­
to the model. 
Suggestions for Further Study of the Surficial Loamy Sediments 
Although this study has revealed more information about the surfi­
cial loamy sediments, there is much yet to understand. The following 
suggestions for further investigations on the loamy sediments of the 
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lowan Erosion Surface are based upon the experiences of this study. 
Hi 11 si ope transects are the fundamental units of investigation which 
should be utilized. 
A type area, or perhaps several type areas, should be selected for 
study. Hillslope transects should be accurately located and precisely 
described. Their slope form, length, and orientation should be deter­
mined by use of surveyor's level or transit, steel tape, and compass. A 
continuous excavation along the transect, as would be provided by equip­
ment employed in installation of drainage tile, would provide ideal con­
ditions for observation of numerous characteristics. Thickness of the 
sediments, stratification, continuity of the stone line, orientation of 
stones, fossil periglacial features, and other pédologie features could 
be advantageously studied by use of a continuous exposure. Study of 
features along the transect could be facilitated by lateral excavations 
dug at right angles to the transect, thus providing a three-dimensional 
sampling unit. The loamy sediments could then be mapped and sampled by 
visual observation. The stone line could be mapped and investigated 
using techniques similar to those employed in archeologic investigations. 
Thus, the topography of the stone line could be reconstructed. 
If continuous excavations are not feasible, drill cores could be 
used instead. Their spacing should be as close as time and budgets 
allow, 5-10 m is suggested. A transect could consist of a grid of 
cores obtained three abreast 1 meter apart at 5 m intervals along the 
hillslope. Selected excavations employing archeological techniques 
could be employed to study the stone line. 
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In addition to the analyses utilized in this investigation, it is 
suggested that the pétrographie and micromorphologic nature of the sedi­
ments be studied by thin section analysis and scanning electron 
microscopy. Clay mineralogy could be investigated more intensely by 
quantitative methods. Other properties could be investigated as 
determined by onsite evaluation. 
Several such hi 11 si ope investigations at selected sites on the 
lowan Erosion Surface would provide a much better understanding of the 
nature of this area and the loamy surficial sediments. 
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APPENDIX A. PROFILE DESCRIPTIONS 
List of Abbreviations 
Texture 
S-sand LS-Loamy Sand SL-Sandy Loam SCL-Sandy Clay Loam 
CL-C1ay Loam SC-Sancty Clay Si 1-SiIt Loam Si-Silt C-Clay 
SiCL-Silty Clay Loam SiC-Silty Clay 
Mottles 
f-few 
c-common 
m-many 
Structure 
0-structureless 
1-weak 
2-moderate 
3-strong 
1-fine 
2-medium 
3-large 
f-fine 
m-medium 
c-coarse 
f-faint 
d-distinct 
p-promi nent 
p-prismatic 
abk-angular blocky 
gr-granular 
sg-single grained 
m-massive 
sbk-subangular blocky 
pt-parting to 
Consistence 
L-loose 
vfr-very friable 
fr-friable 
f-firm 
vfi-very firm 
efi-extremely firm 
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n-thin 
mk-moderately thick 
k-thick 
Clay films 
v1-very few 
1-few 
2-common 
3-many 
4-continuous 
Effervescence 
ve-very slightly effervescent 
e-slightly effervescent 
Boundary 
a-abrupt 
c-clear 
g-gradual 
d-diffuse 
Soil names 
s-smooth 
w-wavy 
pf-ped faces 
po-pores 
br-bridges 
co-colloid stains 
es-strongly effervescent 
ev-violently effervescent 
The soil series name that appears with each profile description 
represents the delineation from which each core was taken. It 
does not necessarily match the profile description. 
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Transect 1 
Core 1: Readlyn ^% slope 
Hon'zon Depth cm Description 
Ap 24 lOYR 2/1 loam; 2msbk pt 2fg; fr; a bdy; sediments 
A12 33 lOYR 2/2 loam; 2msbk pt 2fg; fr; c bdy 
A3 41 lOYR 3/2 CL; 2fsbk; fr; c b4y 
IIB21 56 2.5Y 4/3 loam; flf lOYR 5/6, 2.5Y 472; 2 msbk; fr; 
c bdy; till 
IIB22 85 2.5Y 4/2 CL; eld lOYR 5/6, 2.5Y 5/2; 2mp pt; 2msbk; 
fi; Inpf clay film; c bdy 
IICl 114 2.5Y 5/2 loam; eld lOYR 5/6; m; fi; e 
Core 2: Readlyn 4% slope 
Ap 17 lOYR 2/1 loam; 2msbk pt 2fg; fr; a bdy; sediments 
A12 28 lOYR 3/2 loam; 2msbk; fr; c bdy 
A13 36 lOYR 3/3 CL; 2msbk; fr; c bdy 
B1 42 lOYR 5/4 loam; flf lOYR 5/6; 2msbk; fr; g bdy 
IIB21 64 2.5Y 4/3 loam; flf lOYR 5/6; 2msbk; fr; c bdy; till 
IIB22 72 2.5Y 4/3 loam; eld lOYR 5/6; Imsbk; vfr; c bdy 
IIB23 98 5Y 4/3 loam; c2d 7.5YR 5/8; 2mp pt 2msbk; fi; Inpf 
clay films; c bdy 
IIB3 104 2.5Y 4/3 loam; m2d lOYR 5/6; Imsbk; fr; g bdy 
lie 125 lOY 4/4 loam; mlp lOYR 5/6, lOYR 4/2; Imsbk; vfr 
Core 3: Readlyn 3% slope 
Ap 25 lOYR 2/1 loam; 2msbk pt 2fg; fr; a bdy; sediments 
A12 37 lOYR 2/2 loam; 2fg; fr; c bdy 
A3 46 lOYR 3/2 loam; 2msbk; fr; stoneline at 43 cm; c bdy 
IIB21 67 2.5Y 4/3 loam; 2mp pt 2msbk; fi; a bdy; till 
IIB22 82 2.5Y 4/2 loam; flf lOYR 5/6; 2mp pt 2msbk; fi; c bdy 
IIB23 100 5Y 4/2 loam; m2p 7.5YR 5/6; 2msbk; fi; g bdy 
IICl 112 2.5Y 4/2 loam; mid lOYR 5/6; m; fi; e 
Core 4: Floyd 5% slope 
Apl 16 lOYR 2/1 CL; 2msbk pt 2fg; fr; a bdy; sediments 
Ap2 25 lOYR 3/2 CL; 2msbk; fr; a bdy 
A3 34 lOYR 4/3 loam; 2msbk; fr; c bdy 
B21 46 2.5Y 4/2 CL; 2msbk; fr; c bdy 
IIB22 74 2.5Y 4/2 loam; flf lOYR 5/6; 2mp pt 2msbk; fi; c bdy; 
till 
IIB3 97 2.5YR 4/2 loam; c3d lOYR 5/6; 2msbk; fi; c bdy 
lie 115 2.5Y 4/2 loam; m2d lOYR 5/6; m; fi; e 
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Horizon Depth cm Description 
Core 5: Floyd 4% slope 
Ap 22 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy; sediments 
A12 37 lOYR 2/2 loam; 2msbk pt 2mg; fr; c bdy 
A3 46 lOYR 3/2 loam; 2msbk; fr; c bdy 
B1 55 2.5Y 4/3 loam; 2msbk; fr; c bdy 
IIB21 80 2.5Y 4/2 1 oam; f 1 f lOYR 5/6; 2mp pt 2msbk; fi ; c bdy; ti 11 
IIB22 94 2.5Y 4/2 loam; clf lOYR 5/6; 2msbk; fi; c bdy 
lie 110 2.5Y 5/2 loam; clf lOYR 5/6; m; fi; e 
Core 6: Clyde 3% slope 
Ap 16 lOYR 2/1 CL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 29 lOYR 2/1 CL; 2msbk pt 2fg; fr; g bdy 
A3 41 10YR 4/3 CL; 2fsbk; fr; g bdy 
81 51 2.5Y 4/3 CL; 2fsbk; fr; c bdy 
IIB21 83 2.5Y 4/2 CL ; flf 1OYR 5/6 ; 2mp pt 2msbk ; f i ; c bdy ; ti 11 
IIB22 96 2.5Y 4/2 CL; c2d lOYR 5/6; 2msbk; fi; c bdy 
lie 113 2.5Y 4/2 CL; m2d 2.5Y 5/2; lOYR 5/6; m; fi; es 
Core 7: Clyde 3% slope 
Ap 22 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 44 N 2/0 SiCL; 2msbk pt 2fg; fr; g bdy 
A3 57 2.5Y 3/2 SiCL; 2fsbk; fr; c bdy 
B1 64 2.5Y 5/2 SiCL: flf lOYR 5/6, 2.5Y 4/1; 2msbk; fr; 
c bdy 
IIB21 85 2.5Y 4/1 SiCL; flf 10YR5/6; 2mp pt2msbk; fi; cbdy; till 
IIB22 no 2.5Y 4/1 SiCL; m2d lOYR 5/6; 2msbk; fi; c bdy 
lie 112 2.5Y 4/2 SiCL; m2d lOYR 5/6; m; fi 
Core 8: Clyde 3% slope 
Ap 16 N 2/0 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 37 N 2/0 SiCL; 2msbk pt 2mg; fr; g bdy 
A13 51 N 2/0 SiCL; 2fg; fr; c bdy 
B1 60 2.5Y 4/2 SiCL; flf lOYR 5/6; 2msbk; vfr 
Core 9: Clyde 3% slope 
Ap 18 N 2/0 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 31 N 2/0 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 40 2.5Y 3/2 SiCL; 2msbk; fr; c bdy 
B21 69 2.5Y 5/2 SiCL; flf lOYR 5/6; 2msbk; fr; c bdy 
IIB22 76 2.5Y 5/4 SiCL; flf lOYR 5/6; Imsbk; vfr, till 
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Transect 2 
Core 1: Readlyn 2% slope 
Horizon Depth cm Description 
Ap 26 lOYR 2/1 Sil; 2msbk pt 2mg; fr; as bdy; sediments 
A3 40 lOYR 3/2 Sil; 2msbk; fr; cs bdy 
Bll 48 lOYR 4/3 Sil; flf lOYR 4/2; Imsbk; vfr; stoneline 
at 58 cm; cw bdy 
IIB12 61 2.5Y 4/2 loam; flf lOYR 4/3, 5/6; f2f; Imsbk; fr; 
gw bdy; till 
IIB21 82 lOYR 5/6 loam; c2d 2.5Y 5/2; Imp pt 2msbk; fr 
IIB22 117 lOYR 5/6 loam; c2d 2.5Y 5/2; Imp pt 2msbk; fr 
Core 2: Readlyn 1% s tope 
Ap 24 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediment 
A3 40 lOYR 3/2 Sil; 2msbk; fr; cbdy 
B1 54 lOYR 4/2 Sil; flf 2.5 4/3; 2msbk; fr; c bdy 
IIB21 66 2.5Y 4/3 loam; f2f lOYR 4/2, 5/6; 2msbk; fr; stone-
line at 59 cm; till 
Core 3: Readlyn 1% slope 
Ap 20 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediments 
A12 28 lOYR 3/2 Sil; 2msbk pt 2mg; fr; c bdy 
A3 55 lOYR 4/3; Sil; flf lOYR 4/2; 2msbk; fr; c bdy 
IIB21 66 2.5Y 4/3 loam; clf lOYR 4/2, 5/6; 2mp pt 2msbk; fr; 
clay films lOYR 5/6 1 mk br & co; g bdy; till 
IIB22 102 lOYR 5/6 loam; Imsbk; fr 
Core 4: Readlyn 4% slope 
Ap 24 lOYR 2/1 Sil; 2sbk pt 2mg; fr; a bdy; sediments 
A3 40 lOYR 3/2 Sil; 2msbk; fr; c bdy 
B1 55 lOYR 4/2 Sil; 2msbk; fr; g bdy 
IIB21 69 2.5Y 4/3 Sil; flf lOYR 4/2; 2msbk; fr; c bdy; till 
IIB22 • 97 lOYR 5/4 loam; flf lOYR 5/6; 2msbk; fr; clay films 
vl n br-co; c bdy 
IIB23 120 lOYR 5/6 loam; flf 2.5Y 4/2; Imsbk; fr 
Core 5: Readlyn 4% slope 
Ap 23 lOYR 2/1 Sil; 2msbk pt 3mg; fr; a bdy; sediments 
A12 33 lOYR 2/2 Sil; 2mg; fr; c bdy 
A3 48 lOYR 3/2 Sil; 2msbk; fr; c bdy 
B1 59 lOYR 4/3 Sil; 2msbk; fr; stoneline at 56 cm; a bdy 
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IIB21 71 lOYR 5/6 loam; Imp pt 2msbk; fr; 7.5YR 4/4 eld iron 
oxide coatings; c bdy; till 
IIB22 102 lOYR 5/6 loam; flf 2.5Y 4/2; Imp pt 2msbk; fr; 
7.5 4/4 flf iron oxide coatings; c bdy 
IIB23 117 lOYR 5/4 loam; flf 2.5Y 5/3; 2msbk; fr; 7.5 4/4 
flf iron oxide coatings 
Core 6: Kenyon 6% slope 
Ap 25 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediments 
A12 36 lOYR 2/2 Sil; 2mg; fr; c bdy 
A3 56 2.5Y 3/2 Sil; 2fsbk; fr; g bdy 
81 68 2.5Y 4/4 Sil; clf 2.5Y 4/2, flf lOYR 5.6; 2msbk; 
fr; g bdy 
II821 76 lOYR 5/8 loam; flf 7.5YR 4/4; Imsbk; vfr; c bdy; till 
IIB22 110 2.5Y 4/2 loam; eld lOYR 5/6, fid lOYR 4/2; 2msbk; 
fr; iron oxide coating vlnpf clay films 
Core 7: Kenyon 6% slope 
Ap 30 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy; sediments 
A21 41 lOYR 2/2 loam; 2msbk; fr; c bdy 
81 69 2.5Y 4/3 Sil; flf lOYR 5/6; 2msbk; fr; c bdy 
IIB21 76 lOYR 5/6 loam; flf lOYR 4/2; 2msbk; fi; till 
Core 8: Kenyon 8% slope 
Ap 24 lOYR 2/1 loam; 2msbk pt Ifg; fr; a bdy; sediments 
A12 64 5Y 2/0 CL; 2mg; fr; g bdy 
11 A3 74 5Y 2/2 CL; 2fsbk; fr; g bdy; till 
IIB21 87 2.5Y 4/2 loam; 5Y 5/2 eld; 2msbk; fr; c bdy 
IIB22 102 2/5Y 4/4 loam; eld lOYR 5/6; 2msbk; fr 
Core 9: Floyd 3% slope 
Ap 21 lOYR 2/1 CL; 2msbk pt 2mg; fr; a bdy; sediments 
A21 35 lOYR 2/2 CL; 2msbk pt 2mg; fr; c bdy 
A3 52 lOYR 4/3 CL; flf lOYR 5/6; 2fsbk; fr; stoneline at 
49 cm; c bdy 
IIB21 79 lOYR 5/6 loam; flf lOYR 4/2; 2msbk; fr; g bdy 
IIB22 110 2.5Y 4/3 loam; eld lOYR 5/6; 2msbk; fi 
Core 10: Floyd 4% slope 
A 22 lOYR 2/1 loam; 2msbk pt 2mg; fr; c bdy; sediments 
A12 32 lOYR 2/2 loam; 2mg; fr; c bdy 
A3 53 2.5Y 3/2 loam; 2msbk; fr; g bdy 
171 
Hon'zon Depth cm Description 
B1 64 2.5Y 3/2 loam; flf 2.5Y 4/2; 2msbk; fr; g bdy 
IIB21 83 2.5Y 3/2 loam; cld lOYR 5/6, 4/2; 2msbk;fr; gbdy; till 
IIB22 108 2.5Y 4/2 loam; cld 2.5Y 4/2, lOY 5/6; 2msbk; fr 
Core 11: Floyd 3% slope 
Ap 23 lOYR 2/1 CL; 2fg; fr; c bdy; sediments 
A12 45 N 2/0 CL; 2fg; fr; g bdy 
A13 56 N 2/0 loam; 2mg; fr; g bdy 
A3 64 5Y 3/1 loam; 2fsbk; fr; c bdy 
IIB21 81 2.5Y 4/4 loam; cld 2.5Y 4/2, lOYR 5/6; 2msbk; fi; till 
Core 12: Clyde 2% slope 
Ap 29 N 2/0 Sil; Ifg; fr; c bdy; sediments 
A12 43 N 2/0 SiCL; 2fg; fr; c bdy 
A3 61 2.5Y 3/2 SiCL; 2fsbk; fr; c bdy 
B21 71 2.5Y 4/3 loam; cld 2.5Y 4/2, lOYR 5/6; Imsbk; vfr 
IIB22 89 2.5Y 5/4 loam; clf 2.5Y 4/2, 10YR5/6; Imsbk; vfr; till 
IIB23g 113 2.5Y 5/2 loam; m3d 2.5Y 5/1, lOYR 5/6; 3fsbk; vfi 
Core 13: Clyde 2% slope 
All 13 N 2/0 SiCL; 2fg; fr; c bdy; sediments 
A12 26 N 2/0 SiCL; Imsbk pt 2fg; fr; g bdy 
A13 46 5Y 2/1 SiCL; Imsbk pt 2fg; fr; g bdy 
A3 64 5Y 3/1 SiCL; 2fsbk; fr; c bdy 
B1 73 5Y 4/1 SiCL; flf lOYR 5/6; 2fsbk; fr; c bdy 
IIB21 94 5Y 4/1 loam; flf 5Y 4/1, lOYR 5/6; Imp pt 2fsbk; fr; 
g bdy; till 
IIB22 112 5Y 5/2 loam; cld 5Y 4/1, lOYR 5/6; Imp pt 2fsbk; fr 
Core 14: Clyde 1% slope 
All 17 5Y 2/1 SiCL; 2fg; fr; c bdy; sediments 
A12 33 N 2/0 SiCL; 2fg; fr; g bdy 
A13 44 N 2/0 SiCL; 2fg; fr; g bdy 
A3 54 5Y 3/1 SiCL; flf 5Y 5/2 2msbk; fr; c bdy 
B21g 72 5Y 5/2 SiCL; flf lOYR 5/6 lOYR 5/4; 2mp pt 2msbk; 
fr; a bdy; till 
IIB22g 89 5Y 5/2 SiCL; dp lOYR 5/6, 7.5Y 4/4; 2mp pt 2msbk; 
fr; c bdy 
IIB23g 115 5Y 5/2 SiCL; cld lOYR 5/6, 7.5YR 4/4; 2msbk; fr 
Core 15: Clyde 2% slope 
All 15 5Y 2/1 Sil; 2fg; fr; a bdy; sediments 
A12 37 N 2/0 SiCL: 3fg; fr; g bdy 
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A13 48 N 2/0 SiCL; 3fg; fr; g bdy 
A3 73 5Y 3/1 SiCL; flf 5Y 4/2; 2fsbk; fr; c bdy 
IIB21 82 5Y 5/2 SiC; eld 5Y 4/1 lOYR 5/6; 2msbk; fr; till 
Transect 3 
Core 1: Readlyn Z% slope 
Ap 22 lOYR 2/2 loam; 2msbk pt 2fg; fr; a bdy; sediments 
B1 36 lOYR 4/3 loam; 2msbk; fr; c bdy 
IIB21 61 lOYR 4/3 loam; 2msbk; fr; g bdy; till 
IIB22 78 lOYR 5/4 CL; Imsbk; vfr; c bdy 
107 2.5Y 4/3 loam; c2d 2.5Y 4/2, lOYR 5/6; 2msbk; vfi 
Core 2: Readlyn 3% slope 
Apl 12 lOYR 2/1 loam; 2msbk; fr; c bdy; sediment 
Ap2 24 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy 
A3 34 lOYR 3/2 loam; 2msbk; fr; c bdy 
B1 43 2.5Y 4/4 loam; 2msbk; fr; c bdy 
IIB21 57 2.5Y 4/4 loam; flf lOYR 4/2, lOYR 5/6; 2msbk; fr; 
c bdy; till 
IIB22 82 2.5Y 4/2 4/3 loam; m2p lOYR 5/6; 2msbk; fi; c bdy 
IIB23 96 2.5Y 4/3 4/2 loam; m2p lOYR 5/6, lOYR 4/2; 2msbk; 
vfi 
Core 3: Readlyn 4% slope 
Apl 16 lOYR 2/1 loam; 2msbk pt 2mg; fr; c bdy; sediments 
Ap2 25 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy 
A3 34 lOYR 3/2 loam; 2msbk; fr; c bdy 
B1 47 lOYR 4/2 loam; c2d'10YR 5/6; 2msbk; fi; c bd 
IIB22 59 2.5Y 4/2 loam; c2d 2.5Y 4/1, 10YR5/5; 2msbk; fi; till 
Core 4: Kenyon 1% slope 
Ap 18 lOYR 2/1 loam; 2msbk; fr; a bdy; sediments 
A3 34 lOYR 3/2 loam; 2msbk; fr; c bdy 
B21 52 lOYR 4/2 loam; flf 2.5Y 4/1, lOYR 5/6; 2msbk; fi; 
c bdy. 
IIB22 67 2.5Y 4/2 loam; flf lOYR 5/6, 2.5Y 4/2; 2msbk; fi; 
a bdy; till 
lie 112 2/5Y 4/2 loam; c2p 7.5YR 4/4; m; fi; e 
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Core 5: Kenyon 9% slope 
Apl 17 lOY 2/1 loam; 2msbk pt 2mg; fr; c bdy; sediments 
Ap2 25 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy 
A3 37 lOYR 3/2 loam; 2msbk; fr; c bdy 
B1 44 2.5Y 4/3 loam; flf lOYR 5/6; 2msbk; fr; c bdy 
IIB21 63 2.5Y 4/2 loam; clf 5Y 4/1, lOYR 5/6; Imsbk; fi; 
c bdy; till 
IIB22 102 2.5Y 4/2 loam; c2d 2.5Y lOYR 5/6; 2msbk; fi; a bdy 
IIB23 112 lOYR 5/6 loam; Imsbk; fr; a bdy 
lie 118 2.5Y 4/2 loam; c2p 2.5Y 4/1, lOYR 5/6; m; fi 
Core 6: Kenyon 1% slope 
Ap 25 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy; sediments 
A12 49 lOYR 2/2 loam; 2rag; fr; g bdy 
IIA3 66 lOYR 2/2 loam; 2msbk; fr; c bdy; till 
IIBl 74 2.5Y 4/3 loam; flf 2.5Y 5/4, 4/2; 2msbk; fr; c bdy 
IIB21 92 2.5Y 4/3 loam; m2d lOYR 5/6; 2msbk; fi; g bdy 
IIB22 112 2.5Y 5/2 loam; c2d lOYR 5/6; 2msbk; fi 
Core 7: Floyd 3% slope 
Ap 28 lOYR 2/1 CL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 41 N 2/0; CL; 2mg; fr; c bdy 
Bl 51 2.5Y 4/3 CL; flf 2.5Y 4/2; 2fsbk; fr; c bdy 
IIBl 63 2.5Y 4/3 CL; flf lOYR 5/6; 2fsbk; fr; g bdy; till 
IIB21 82 2.5Y 4/3 CL; flf lOYR 5/6, 2.5Y 4/2; 2msbk; fi; 
c bdy 
ÎÎB22 94 2.5Y 4/2 loam; c2d lOYR 5/6; 2msbk; fi 
Core 8: Floyd 2% slope 
Ap 25 N 2/0 CL: 2msbk pt 2mg; fr; a bdy; sediments 
A12 36 2.5Y 2/2 CL; 2msbk; fr; c bdy 
A3 45 2.5Y 3/2 CL; 2fsbk; fr; c bdy 
Bl 57 2.5Y 4/3 CL; flf lOYR 5/6, 2.5Y 4/2; 2msbk; fr; 
c bdy; 
IIB21 75 2.5Y 4/3 loam; c2d lOYR 5/6, 2.5Y 4/2; 2msbk; fi; 
c bdy; till 
IIB22 92 2.5Y 4/2 loam; c2d lOYR 5/6; 2msbk; fi 
Core 9: Floyd 3% slope 
Ap 23 N 2/0; CL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 30 lOYR 2/1 CL; 2mg; fr; c bdy 
A3 58 2.5Y 3/2 CL; 2fsbk; fr; c bdy 
IIB21 60 2.5Y 4/3 loam; c2d lOYR5/6, 2.5Y 4/2; 2msbk; fi; till 
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Core 10: Clyde 2% slope 
Ap 15 N 2/0 CL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 33 N 2/0 CL; 2fg; fr; c bdy 
A3 49 2.5Y 3/2 CL; 2fsbk; fr; c bdy 
B1 59 2.5Y 4/2 CL; flf lOYR 5/6; 2msbk; fr; g bdy 
IIB21 87 2.5Y 5/2 loam; c2d lOYR 5/6; 2msbk; fi; g bdy; till 
IIB22 115 2.5Y 5/2 loam; c2d lOYR 5/6; 2msbk; fi 
Core 11: Clyde 1% slope 
Ap 26 N 2/0 CL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 41 N 2/0 CL; 2fg; fr; c bdy 
A3 49 2.5Y 3/2 CL; 2fsbk; fr; a bdy 
81 67 2.5Y 4/2 CL; flf 2.5Y 5/2; 2msbk pt 2fsbk; fr; c bdy 
IIB21 80 2.5Y 4/2 loam; eld lOYR 5/6, 2.5Y 5/2; 2msbk; fi; 
g bdy; till 
IIB22 113 2.5Y 4/2 loam; c2d lOYR 5/6, 2.5Y 5/2; 2msbk; fi; 
g bdy 
IIB23 119 2.5Y 4/2 loam; c2d lOYR 5/6, 2.5Y 5/2; 2msbk; fi; ve 
Core 12: Clyde 1% slope 
Ap 24 N 2/0 CL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 46 N 2/0 CL; 2msbk pt 2fg; fr; g bdy 
A3 57 2.5Y 2/2 CL; 2fsbk; fr; c bdy . 
B1 67 2.5Y 3/2 CL; flf 2.5Y 4/2; 2msbk pt 2fsbk; fr; a bdy 
IIB21 75 2.5Y 4/3 CL; flf. lOYR 5/6; 2msbk; fi; c bdy; till 
IIB22 105 2.5Y 4/2 loam; c2p lOYR 5/6; 2msbk; fi 
Transect 4 
Core 1: Readlyn 2% slope 
Ap 26 lOYR 2/1 Sil; 2msbk pt 2fg; fr; a bdy; sediments 
A12 43 lOYR 3/2 Sil; 2msbk pt 2fg; fr; c bdy 
A3 52 lOYR 3/3 Sil; 2msbk; fr; c bdy 
IIBl 76 lOYR 4/4 Sil; 2msbk; fr; g bdy; till 
IIB21 97 lOYR 5/4 7.5YR 4/4 loam; flf 2.5Y 4/2; 2msbk; fr; 
c bdy 
IIB22 115 2.5Y 4/3 loam; f2p 2.5Y 4/2, lOYR 5/6; 2mp pt 
2msbk; fr; c bdy 
IIB23 120 2.5Y 5/2 loam; c2d lOYR 5/6, 2.5Y 4/1; 2msbk; fi 
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Core 2: Readlyn 2% slope 
A 24 lOYR 2/1 Sil; 2msbk pt 2fg; fr; a bdy; sediments 
Al 2 38 lOYR 3/2 Sil; 2msbk pt 2fg; fr; a bdy 
A3 41 lOYR 4/3 Sil; 2msbk pt 2fsbk; fr; c bdy 
IIB21 72 lOYR 5/4 loam; flf lOYR 5/2; 2msbk; fr; c bdy; till 
IIB22 106 lOYR 5/3 loam; c2d lOYR 5/2, 7.5YR 4/4; 2msbk; fr; 
g bdy 
IIB23 116 lOYR 4/4 loam; c2p 7.5YR 4/4; 2msbk; fi 
Core 3: Readlyn 2% slope 
A 25 lOYR 2/1 Sil; 2msbk; pt 2mg; fr; a bdy; sediments 
Al 2 44 2.5Y 3/2 Sil; 2fg; fr; c bdy 
IIA3 62 2.5Y 3/2 Sil; 2msbk; fr; cw bdy, till 
I1B21 85 2.5Y 4/3 loam; c2d lOYR 5/6; 2.5Y 4/2; 2mp pt 2msbk; 
fi; g bdy 
IIB2 102 2.5Y 4/2 loam; m2p 2.5Y 5/2, lOYR 5/6; 2mp pt 2msbk; 
fi; a bdy 
lie 120 2.5Y 4/2 loam; m2p 2.5Y 5/2, lOYR 5/6; m; fi; es 
Core 4: Kenyon 7% slope 
A 22 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediments 
A3 32 lOYR 3/3 Sil; 2msbk; fr; c bdy 
B1 50 2.5Y 4/4 Sil; 2msbk; fr; g bdy 
IIB21 79 2.5Y 4/2 loam; flf 10YR5/6; 2mp pt 2msbk; fr; cbdy; till 
IIB22 89 2.5Y 4/2 loam; clf lOYR 5/6; 2msbk; fi; c bdy 
lie 103 lOYR 5/6; loam; Imsbk; vfr 
Core 5: Kenyon 6% slope 
Ap 18 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy; sediments 
A3 36 lOYR 3/2 loam; 2msbk; fr; c bdy 
B1 52 lOYR 4/3 loam; 2msbk; fr; c bdy 
IIB21 71 2.5Y 4/3 loam; flf lOYR 5/6; 2mp pt 2msbk; fi; g bdy; till 
IIB22 88 2.5Y 4/2 loam; c2d lOYR 5/6; 2mp pt 2msbk; fi; a bdy 
lie 115 2.5Y 4/2 loam; c2d lOYR 5/6; m; fi; es 
Core 6: Kenyon 4% slope 
Ap 13 lOYR 2/1 loam; 2msbk pt 2mg; fr; a bdy; sediments 
A3 26 lOYR 3/2 loam; 2msbk pt 2fg; fr; c bdy 
B1 43 lOYR 4/3 loam; 2fg; fr; c bdy 
B21 52 2.5Y 4/3 loam; flf lOYR 5/6, 2.5 4/2; 2mp pt 2msbk; 
fr; g bdy 
IIB22 68 2.5Y 4/2 loam; flf lOYR 5/6, 2.5Y 5/2; 2mp pt 2msbk; 
fi; a bdy; till 
176 
Horizon Depth cm Description 
lie 95 2.5Y 4/2 loam; c2d lOYR 5/6, 2.5Y 5/2; m; fi; 
es 
Core 7: Kenyon 5% slope 
Ap 24 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediments 
A3 39 lOYR 3/2 Sil; 2msbk pt 2fg; fr; c bdy 
B1 53 lOYR 4/3 Sil; flf lOYR 5/6; 2fsbk; fr; g bdy 
IIB21 92 2.5Y 4/3 loam; cld 10YR5/6; 2mppt 2msbk; fi; cbdy; till 
IIB22 108 2.5Y 4/3 loam; c2d lOYR 5/6, 2.5Y 5/2; 2mp pt 2msbk; 
fi; a bdy 
IICl 122 2.5Y 4/2 loam; c2d lOYR 5/6, 2.5Y 5/2; m; fi; ev 
Core 8: Kenyon 3% slope 
Ap 26 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediments 
Al2 39 lOYR 2/2 Sil; 2msbk pt 2mg; fr; c bdy 
A3 55 2.5Y 3/2 Sil; 2fsbk; fr; c bdy 
IIB21 72 2.5Y 4/4 loam; flf lOYR 5/6, 2.5Y 4/2; 2fsbk; fr; 
c bdy; till 
IIB22 94 2.5Y 4/2 loam; c2d lOYR 5/6, 2.5Y 5/2; 2msbk; fi 
Core 9: Kenyon 3% slope 
Ap 23 lOYR 2/1 Sil; 2msbk pt 2fg; fr; a bdy; sediments 
Al2 33 lOYR 2/1 Sil; 2msbk pt 2fg; fr; c bdy 
A3 39 2.5Y 3/2 Sil; 2fsbk; fr; c bdy 
B1 58 2.5Y 4/3 2.5Y 3/2 loam; 2msbk; fr; g bdy 
IIB21 76 2.5Y 4/2 loam; cld 2.5Y 5/2, lOYR 5/6; 2mp pt 2msbk; 
fi; g bdy; till 
IIB22 103 2.5Y 5/2 loam; c2d lOYR 5/6; 2msbk; fi; c bdy 
IICl 115 2.5Y 5/2 loam; m2p lOYR 5/6; m; fi; e 
Core 10: Floyd 2% slope 
N 2/0 loam; 2msbk pt 2fg; fr; a bdy; sediments 
N 2/0 loam 2msbk pt 2fg; fr; c bdy 
2.5Y 3/2 loam; 2fsbk; fr; c bdy 
2.5Y 4/3 loam; flf lOYR 5/6, 2.5Y 4/2; 2msbk; fr; 
c bdy 
2.5Y 4/2 loam; c2d 2.5Y 5/2, lOYR 5/6; Imp pt 
2msbk; fi; g bdy 
2.5Y 4/2 loam; m2p 2.5Y 5/2, lOYR 5/6; Imp pt 
2msbk; fi; till 
Ap 22 
A12 28 
A3 40 
B1 47 
B21 62 
IIB22 80 
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Core 11: Floyd 2% 
Ap 17 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 29 N 2/0 SiCL; 2fg; fr; c bdy 
A3 43 2.5Y 4/3 SiCL; 2msbk; fr; c bdy 
B1 54 5Y 4/3 SiCL; flf 5Y 4/2; 2fsbk; fr; c bdy 
B21 64 5Y 5/3 SiCL; c2f 7.5YR 5/8; 2msbk; fr; g bdy 
IIB22 86 5Y 5/3 loam; c2d 7.5YR 5/8; 2msbk; fr; till 
Core 12: Floyd 3% 
Ap 24 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 33 N 2/0 SiCl; 2msbk pt 2fg; fr; c bdy 
A3 44 2.5Y 3/2 SiCL; 2msbk; fr; c bdy 
B1 52 5Y 4/3, 2.5Y 3/2 SiCL; 2fsbk; fr; c bdy 
B21 66 2.5Y 4/4 SiCL; flf 2.5Y 4/2; 2mp pt 2fsbk; fr; c bdy 
IIB22 82 5Y 5/2 loam; clf lOYR 5/6; 2msbk; fr; c bdy; till 
IIB3 92 2.5Y 5/2 loam; c2d 7.5YR 5/8; Imsbk; fi; c bdy 
lie 96 2.5Y 5/2 loam; c2d lOYR 5/6, 7.5YR 5/8; m; fi; es 
Core 13: Clyde 1% slope 
Ap 26 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 41 N 2/0 SiCL; 2msbk pt 2fg; fr; c bdy 
A3 57 2.5Y 3/2 SiCL; 2fsbk; fr; c bdy 
B1 66 5Y 4/3 SiCL; c2d lOYR 5/6; 2fsbk; fr; c bdy 
IIB21 87 2.5Y 4/3 CL; eld lOYR 5/6; Imp pt 2msbk; fr; In pf 
clay films c bdy; till 
IIB22 102 2.5Y 4/3 loam; m2d lOYR 5/6, 2.5Y 5/6; 2msbk; fi; ev 
Core 14: Clyde 2% slope 
Ap 23 N 2/0 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 35 N 2/0 SiCL; 2msbk pt 2fg; fr; c bdy 
A3 42 2.5Y 3/2 CL; 2fsbk; fr; c bdy 
B21 57 2.5Y 4/3 CL; flf lOYR 5/6, 2.5Y 4/2; Imp pt 2msbk; 
fr; In pf clay film c bdy 
B22 74 5Y 4/2 CL; flf lOYR 5/6, 5Y 5/1; Imp pt 2msbk; fi; 
In pf clay films c bdy 
IIB23 89 5Y 4/2 CL; c2d 7.5YR 5/8, 5Y 5/1 ; 2msbk; fi ; c bdy; till 
IICl 107 5Y 5/1 CL; flf lOYR 5/6; fi; es; c bdy 
IIC2 12 5Y 5/2 loam; flf lOYR 5/6; m; fi; es 
Core 15: Clyde 2% slope 
Ap 21 N 2/0 CL; 2msbk pt 2gm; fr; a bdy; sediments 
A12 38 N 2/0 CL; 2msbk pt 2fg; fr; c bdy 
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A3 48 2.5Y 3/2 CL; 2fsbk; fr; c bdy 
B1 61 2.5Y 4/3 CL; 2fsbk; fr; c bdy 
B21g 73 5Y 5/2 CL; flf lOYR 5/6; Imp pt 2msbk; fi; c bdy 
IIB22g 97 2.5Y 5/2 loam; c2p 7.5YR 5/8; Imp pt 2msbk; fi; 
a bd^ till 
IICl 118 2.5Y 5/2 loam; c2d 7.5YR 5/8; m; fi; es 
Transect 5 
Core 1: Kenyon 5% slope 
Ap 23 lOYR 2/1 SiCC; 2msbk pt 2mg; fr; a bdy; sediments 
Al2 34 lOYR 2/2 SiCL; 2msbk pt 2mg; fr; a bdy 
A3 45 lOYR 4/3 SiCL; 2msbk; fr; c bdy 
81 61 lOYR 4/3 SiCL; 2msbk; fr; c bdy 
IIB21 70 2.5Y 4/3 loam; Imp pt 2msbk; fr; 7.5YR 4/4 iron 
stains; c bdy; till 
IIB22 88 2.5Y 4/2 loam; flf 2.5Y 5/1; 2mp pt 2msbk; fi; 
1 n pf clay films; c bdy 
IIB23 107 2.5Y 4/3 loam; c2d 7.5YR 5/8 lOYR 5/6; 2msbk; fi; 
c bdy 
IIB3 117 2.5Y 4/3 loam; c2d lOYR 5/6; 2msbk; fi 
Core 2: Kenyon 4% slope 
Api 15 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
Ap2 23 lOYR 2/2 SiCL; 2msbk pt 2mg; fr; a bdy 
A3 49 lOYR 3/2 SiCL; 2msbk pt 2mg; fr; a bdy 
B1 66 lOYR 5/6 LS; Imsbk; vfr; c bdy 
IIB21 77 lOYR 4/3 loam; flf lOYR 5/6; 2msbk; fr; 1 n pf 
clay films 7.5YR 4/4; c bdy; till 
IIB22 85 lOYR 4/3 loam; c2f lOYR 5/6, 2.5YR 4/2; 2mp pt 
2msbk; fr; 1 n pf clay films 7.5 YR 4/4; g bdy 
IIB23 97 2.5Y 4/3 loam; c2f 2.5Y 4/2, 4/1; 2mp pt 2msbk; fi; 
g bdy 
IIB24 114 2.5Y 4/3 Iqam; c2f lOYR 5/6, 2.5Y 4/2; 2mp pt 
2msbk; fi; 1 n pf clay films 
Core 3: Kenyon 4% slope 
Ap 19 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
Al2 26 lOYR 2/2 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 38 lOYR 3/2 CL; 2fsbk; fr; c bdy 
B1 56 lOYR 4/4 loam; flf lOYR 5/6; 2msbk; fr; c bdy 
IIB21 76 2.5Y 4/4 CL; cld lOYR 5/6, 2.5Y 5/2; Imp pt; 2msbk; 
fr; c bdy; till 
179 
Hon'zon Depth cm Description 
IIB22 88 lOYR 5/6 LS ; Imsbk; vfr; c bdy 
IIB23 112 2.5Y 4/3 loam; eld lOYR 4/2; Imp pt 2msbk; fi 
Core 4: Kenyon 3% slope 
Ap 16 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A3 25 lOYR 3/2 SiCL; 2msbk pt 2fsbk; fr; c bdy 
B1 44 2.5Y 4/3 SiCL; 2fsbk; fr; c bdy 
321 54 2.5Y 4/3 SiCL; flf lOYR 5/6; Imp pt 2msbk; fi; 
1 n pf films; c bdy 
B22 64 2.5Y 4/3 SiCL; c2p lOYR 5/6; Imp pt 2msbk; fi; c bdy 
IIB23 76 2.5Y 4/3 loam; c2d lOYR 5/6, 5Y 5/1; 2mp pt 2msbk; 
fi; g bdy; till 
IIB24 97 2.5Y 4/4 loam c2p lOYR 5/6, 5Y 5/4; 2mp pt 2mspk; 
f i ;  e g  b d y  
IIB3 117 2.5Y 5/2 loam; c2d lOYR 5/6; 2msbk; fi; es 
Core 5: Kenyon 5% slope 
Ap 19 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 32 lOYR 2/1 SiCL; 2mg; fr; c bdy 
A3 42 lOYR 4/3 SiCL; 2fsbk; fr; g bdy 
B1 55 2.5Y-5/3 SiCL; flf IpYR 5/6; 2fsbl;; fr; c bdy 
IIB21 60 2.5Y 5/2 loam; c2d 1ÔYR 5/6; 2mp pt 2msbk; fr; 1 ri pf 
clay films; c bdy; till 
IIB22 95 2.5Y 4/2 loam; c2p lOYR 5/6; 2msbk; fi; a bdy 
lie 106 2.5Y 4/4 loam; c2d lOYR 5/6, 2.5Y 4/2; m; fi; es 
Core 6: Readlyn 3% slope 
Ap 24 lOYR 2/1 SiL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 35 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 51 lOYR 3/2 SiCL; 2fsbk; fr; g bdy 
B1 56 lOYR 5/4 SiCL; 2msbk; fr; c bdy 
IIB21 74 2.5Y 5/2 loam; flf lOYR 5/6; 2fsbk; fr; c bdy; till 
IIB22 83 2.5Y 5/2 loam; c2d lOYR 5/6, 7.5YR 5/8; Imp pt 
2msbk; fr; g bdy 
IIB23 101 2.5Y 5/2 loam; c2p lOYR 5/6, 2.5Y 5/8; 2msbk; fi; 
c bdy 
lie 118 2.5Y 4/2 loam; c2d lOYR 5/6; m; fi 
Core 7: Readlyn 2% slope 
Ap 23 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 31 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 58 lOYR 3/2 CL; 2fsbk; fr; c bdy 
IIB21 68 lOYR 5/6 loam; flf 2.5Y 4/3; Imsbk; fr; g bdy 
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IIB22 103 lOYR 5/6 loam; flf 2.5Y 4/3; Imsbk; vfr; g bdy 
IIB23 116 lOYR 5/6 loam; c2p 2.5Y 4/2; Imsbk; fr 
Core 8: Readlyn 4% slope 
Ap 23 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
Al2 36 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; c bdy 
Al3 59 lOYR 2/2 SiCL; 2fg; fr; c bdy 
IIA3 67 2.5Y 2/2 CL; 2fsbk; fr; g bdy; till 
IIB21 85 2.5Y 3/1 CL; flf 2.5Y 4/2; 2msbk; fr; g bdy 
IIB22 97 2.5Y 3/2 CL; mlf lOYR 5/6, 2.5Y 4/2; 2msbk; fr; c bdy 
IIB23 115 2.5Y 4/3 loam; mlf lOYR 5/6; 2msbk; fr 
Core 9: Readlyn 3% slope 
Ap 26 lOYR 2/1 Sil; 2msbk pt 2mg; fr; a bdy; sediments 
Al2 41 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 53 lOYR 2/2 SiCL; 2msbk; fr; c bdy 
IIBl 66 lOYR 4/3 CL; flf lOYR 5/6; 2msbk; fr; g bdy; till 
IIB21 79 2.5Y 5/4 CL; f2f lOYR 5/6; 2msbk; fi; q bdy 
IIB22 94 2.5Y 5/2 loam; flf 5Y 5/1, lOYR 5/6; Imp pt 2msbk; 
fi; g bdy 
IIB3 113 2.5Y 5/2 loam; m2d lOYR 5/6, flf 5Y 5/1; 2msbk; fi; 
c bdy 
lie 118 2.5Y 5/2 loam; m2d lOYR 5/6, flf 5Y 5/1; m; fi; es 
Core 10: Floyd 2% slope 
Ap 28 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
Al2 42 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 53 lOYR 2/2 SiCL; 2fsbk; fr; c bdy 
B1 61 lOYR 4/3 SiCL; 2msbk; fr; g bdy 
IIB21 72 lOYR 5/4 CL; mlf lOYR 5/6, 2.5Y 5/2; Imp pt 2msbk; 
fi; g bdy; till 
IIB22 91 2.5Y 4/3 loam; mlp lOYR 5/6, 2.5Y 4/2; Imp pt 
2msbk; fi; g bdy 
IIB23 112 2.5Y 5/2 loam; mid lOYR 5/6; Imp pt 2msbk; fi 
Core 11: Floyd 3% slope 
Ap 26 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
Al2 40 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 54 lOYR 3/2 CL; 2fsbk; fr; c bdy 
B1 63 lOYR 4/3 CL; 2msbk; fr; c bdy 
IIB21 81 2.5Y 4/3 loam; flf lOYR 5/6; Imp pt 2msbk; fi; g bdy; 
till 
IIB23 114 2.5Y 4/3 loam lOYR 5/6; 2msbk; fi 
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Core 12: Floyd 3% slope 
Ap 24 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 33 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; c bdy 
A13 48 lOYR 2/1 SiCL; 2msbk; fr; g bdy 
A3 64 lOYR 3/2 SiCL; Imp pt 2msbk; fr; c bdy 
IIBl 74 lOYR 4/2 loam; 2msbk; fr; g bdy; till 
IIB21 86 2.5Y 4/3 loam; flf lOYR 5/6; 2msbk; fi; g bdy 
IIB22 113 2.5Y 5/2 loam; flf lOYR 5/6; Imp pt 2msbk; fi 
Core 13: Floyd 2% slope 
Ap 29 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 46 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; g bdy 
A3 63 IDYR 2/2 SiCL; 2fsbk; fr; g bdy 
IIBl 74 lOYR 4/3 loam 2msbk; fr; c bdy; till 
IIB21 91 2.5Y 4/3 loam; flf lOYR 5/6; 2msbk; fr; 1 n pf 
clay films; g bdy 
IIB22 113 2.5Y 5/2 loam; flf lOYR 5/6; Imp pt 2msbk; fi; 
1 n pf clay films 
Core 14: Clyde 2% slope 
Ap 29 N 2/0 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 42 lOYR 2/1 SiCL; 2msbk pt 2mg; fr; g bdy 
A3 66 lOYR 4/2 SiCL; 2msbk; fr; c bdy 
IIB21 81 2.5Y 4/2 CL; flf lOYR 5/6; 2msbk; fr; c bdy; till 
IIB22 99 2.4Y 4/2 loam; flf lOYR 5/6; Imp pt 2msbk; fi; 
1 n pf clay film; g bdy 
IIB23 111 2.5Y 5/1 loam; c2d lOYR 5/6; Imp pt 2msbk; fi; 
1 n pf clay films 
Core 15: Clyde 2% slope 
Ap 21 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 35 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; c bdy 
A3 44 lOYR 3/2 SiCL; 2msbk; fr; c bdy 
B21 69 2.5Y 4/3 loam; flf lOYR 5/6; 2msbk; fi; stone!ine 
at 69 cm; c bdy 
IIB22 81 2.5Y 4/3 loam; flf lOYR 5/6; 2msbk; fi; c bdy; till 
lie 105 2.5Y 4/3 loam; c2d lOYR 5/6, 2.5Y 5/2; m; fi 
Core 16: Clyde 1% slope 
Ap 21 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 33 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; c bdy 
A3 43 lOYR 3/2 SiCL; 2msbk; fr; c bdy 
182 
Horizon Depth cm Description 
B1 54 2.5Y 4/2 SiCL; flf 2.5Y 5/2; 2msbk; fr; c bdy; 
B21 72 2.5Y 4/2 SiCL; flf 2.5Y 5/2, lOYR 5/6; 2msbk; fr; 
g bdy 
IIB22 92 lOYR 5/6 loam; Imsbk; vfr, till 
Core 17: Clyde 1% slope 
Ap 23 N 2/0 SiCL: 2msbk pt 2mg; fr; a bdy; sediments 
A12 35 N 2/0 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 46 2.5Y 3/2 SiCL; 2msbk; fr; c bdy 
B1 56 5Y 4/3 SiCL; 2msbk; fr; c bdy 
B21 73 5Y 4/3 loam; eld lOYR 5/6, 5Y 5/2; 2msbk; fr; c bdy 
IIB22 99 5Y 4/3 loam; c2d lOYR 5/6, 5Y 5/2; Imp pt 2msbk; fi ; till 
Core 18: Clyde 1% slope 
Ap 25 N 2/0 SiCL; 2msbk pt 2mg; fr; a bdy; sediments 
A12 38 N 2/0 SiCL; 2msbk pt 2mg; fr; c bdy 
A13 50 5Y 3/2 SiCL; 2msbk pt 2mg; fr; c bdy 
A3 58 5Y 3/2 SiCL; 2msbk; fr; c bdy 
B1 75 5Y 4/3 SiCL; fid lOYR 5/6, 5Y 5/2; 2msbk; fr; c bdy 
IIB21 87 5Y 4/3 loam; eld lOYR 5/6, 5Y 5/2; 2msbk; fi; c bdy 
IIB22 116 5Y 5/2 loam; c2d lOYR 5/6, 5Y 5/1; 2msbk; fi 
Transect 6 
Core 1: Kenyon 3% slope 
Ap 24 lOYR 2/2 loam; 2msbk pt 2fg; fr; a bdy; sediments 
A12 39 lOYR 3/2 loam; 2msbk pt 2mg; fr; c bdy 
B1 51 lOYR 4/3 loam; 2msbk; fr; g bdy 
IIB21 75 lOYR 4/4 loam; 2msbk; fr; 1 n pf clay films; 
lOYR 7/3 si 1 ans; c bdy; till 
IIB22 100 lOYR 5/4 loam; 2mp pt 2msbk; fi; lOYR 7/3 silans; 
2 pf clay films lOYR 5/6; c bdy 
IIB23 112 lOYR 4/4 loam; flf lOYR 5/2; 2mp pt 2msbk; fi; 
lOYR 7/3 silans; 7.5YR 4/4 2 pf clay films 
Core 2: Kenyon 5% slope 
Ap 28 lOYR 2/1 loam; 2msbk pt 2fg; fr; a bdy; sediments 
A12 38 lOYR 2/2 loam; 2msbk pt 2fg; fr; c bdy 
A3 52 lOYR 3/2 loam; 2fsbk; fr; c bdy 
IIBl 78 lOYR 3/3 loam; 2fsbk; fr; c bdy; till 
IIB21 89 lOYR 4/4 loam; flf lOYR 5/6; fr; 2n pf clay films; 
c bdy 
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IIB22 113 lOYR 4/4 loam; flf lOYR 5/6; 2mp pt 2msbk; fi; 
few Mn; 7.5YR 4/4 In pf clay films; lOYR 7/3 
silans; c bdy 
IIB23 124 lOYR 4/3 loam; flf lOYR 5/6, lOYR 4/2; 2mp pt 
2msbk; fi; few Mn; lOYR 7/3 silans; 7.5YR 1 n 
pf clay films; g bdy 
Core 3: Kenyon 6% slope 
Ap 17 lOYR 2/1 loam; 2msbk pt 2fg; fr; a bdy; sediments 
Al2 31 lOYR 2/2 loam; 2msbk pt 2fg; fr; c bdy 
A3 42 lOYR 3/2 loam; 2fsbk; fr; c bdy 
B1 55 lOYR 4/4 loam; 2fsbk; fr; c bdy 
IIB21 87 lOYR 5/4 loam; 1 fp pt 2msbk; fr; few Mn; vl n pf 
clay films; c bdy; till 
IIB22 110 2.5Y 5/3 loam; flf lOYR 5/6; 2mp pt 2msbk; fi; 
few Mn; 1 n pf clay films; g bdy 
IIB23 120 2.5Y 5/3 loam; flf lOYR 5/6; 2mp pt 2msbk; fi; 
few Mn; 1 n pf clay films 
Core 4: Floyd 4% slope 
Api 9 lOYR 2/1 CL; 2msbk pt 2fg; fr; a bdy; sediments 
Ap2 23 lOYR 3/3 CL; 2msbk pt 2fg; fr; c bdy 
A3 39 lOYR 4/3 CL; 2msbk; fr; g bdy 
B1 56 lOYR 4/4 CL; 2msbk; fr; c bdy 
IIB21 81 2.5Y 4.3 loam; f2d 7.5YR 5/6, 2.5Y 5/2; fr; flf 
lOYR 7/3 silans; 1 n pf clay films; g bdy; till 
IIB22 101 2.5Y 5/4 loam; m2p 7.5YR 5/6, 2.5Y 5/2; Imp pt 
2msbk; fi; g bdy 
IIB23 117 2.5Y 5/4 loam; c2d 7.5YR 5/6, 2.5Y 5/2; Imp pt 
2msbk; fi 
Core 5: Floyd 3% slope 
Ap 21 lOYR 3/1 CL; 2msbk pt 2fg; fr; a bdy; sediments 
Al2 30 lOYR 2/1 CL; 2fg; fr; c bdy 
A3 47 lOYR 3/2 CL; 2fsbk; fr; g bdy 
B1 55 lOYR 4/3 CL; flf lOYR 5/6; 2fsbk; fr; c bdy 
IIB21 92 2.5Y 4/3 loam; c2d 2.5Y 4/1, lOYR 5/6; 2mp pt 
2msbk; fi; 1 n pf clay films; c bdy 
IIB22 108 2.5Y 4/3 loam; c2p lOYR 5/6, 2.5Y 4/1; 2mp pt 
2msbk; fi; 1 n pf clay films; c bdy; till 
lie 119 2.5Y 4/3 loam; c2p lOYR 5/6, 2.5Y 4/1; m; fi; 
e 
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Core 6: Floyd 2% slope 
Ap 23 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
Al 2 40 lOYR 2/1 CL; 2fg; fr; c bdy 
A3 58 lOYR 3/2 CL; flf; lOYR 4/2; 2fsbk; fr; g bdy 
IIBl 69 lOYR 4/3 loam; flf lOYR 5/6; 2fsbk; fr; stone line 
at 68 cm; c bdy; till 
IIB21 88 2.5Y 4/3 loam; c2d lOYR 5/6, 2.BY 5/2; Imp 
pt 2msbk; fi; 1 n pf clay films; c bdy 
IIB22 109 2.5Y 5/1 loam; c2d lOYR 5/6; Imp pt 2msbk; fi; 
c bdy 
lie 120 2.5Y 5/1 loam; c2d lOYR 5/6; m; fi; e 
Core 7: Clyde 1% slope 
Ap 24 N 2/0 CL; 2msbk pt 2fg; fr; a bdy; sediments 
Al 2 47 N 2/0 CL; 2fg; fr; c bdy 
Al 3 58 2.5Y 2/2 CL; 2fg; fr; c b4y 
A3 69 2.BY 4/3 CL; flf lOYR B/6; 2msbk; fr; c bdy 
IIBl 76 2.5Y 4/2 loam; c2f lOYR 5/6; 2msbk; fr; c bdy; till 
IIB21 103 2.BY B/2 loam; c2d lOYR B/6, 2.BY B/1; Imp 
pt 2msbk; fi; 1 n pf clay films; g bdy 
IIB22 115 2.BY 5/2 loam; c2p lOYR B/6, 2.BY 5/1; Imp 
pt 2msbk; fi 
Core 8: Clyde 2% slope 
Ap 26 lOYR 2/1 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
Al 2 46 N 2/0 SiCL; 2fg; fr; g bdy 
Al 3 54 2.5Y 3/2 CL; 2fg; fr; c bdy 
A3 68 2.5Y 4/3 CL; flf lOYR 5/6; 2fsbk; fr; c bdy 
IIBl 79 2.BY 4/3 loam; c2f lOYR B/6; 2fsbk; fr; c bdy; till 
IIB21 88 2.BY 4/3 loam; c2p 2.BY B/1, lOYR B/6; 2msbk; fr; 
stoneline at 87 cm; c bdy 
IIB22 107 2.BY 5/2 loam; c2p lOYR 5/6; Imp pt 2msbk; fi; 
1 n pf clay films 
Core 9; Clyde 2% slope 
Ap 20 N 2/0 CL; 2msbk pt 2fg; fr; a bdy; sediments 
Al 2 35 lOYR 2/1 CL; 2mg; fr; c bdy 
A3 45 lOYR 3/2 CL; 2fsbk; fr; g bdy 
B1 65 lOYR 3/3 loam; Imsbk; fr; g bdy 
B21 85 lOYR 4/3 loam; Imsbk; vfr; c bdy 
IIB22 101 lOYR 5/6 loam; Imsbk; vfr; c bdy; till 
IIB23 114 lOYR 5/6 loam; c3d lOYR 5/2; Imsbk; vfr 
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Core 10: Clyde 1% slope 
Description 
Ap 20 N 2/0 SiCL; 2msbk pt 2fg; fr; a bdy; sediments 
A12 37 N 2/0 SiCL; 2rasbk pt 2fg; fr; c bdy 
A13 48 2.5Y 2/1 CL; 2fg; fr; c bdy 
A3 57 2.5Y 3/1 CL; 2fsbk; fr; c bdy 
B1 85 2.5Y 4/3 CL; fid lOYR 5/6; 2msbk; fr; c bdy 
IIB22 107 2.5Y 5/2 loam; c2d lOYR 5/6; 2mp pt Imsbk; fi; 
1 n pf clay films; c bdy; till 
lie 114 2.5Y 5/2 loam; c2d lOYR 5/6 m; fi; e 
Deep Cores 
Core 1 
Weathering Zone 
OL 
OU 
Core 2 
OL 
MOUJ 
MUUJ 
Core 3 
OL 
MOL 
MUU 
Core 4 
B22 
IIB23 
IIIB3 
MOL 
MUU 
Depth cm Description 
108 lOYR 5/6 loam; c2d 2.5Y 5/2; m; fi; gw bdy; till 
356+ lOYR 5/6 loam; c2d 2.5Y 5/2; m; fi; es 
224 lOYR 5/6 loam; c2d 2.5Y 5/2; m; fi; gw bdy; till 
429 lOYR 5/6 loam; c2d 2.5Y 5/2, 5Y 5/1; m; fi; 
es; gw bdy 
610+ 5Y 3/2 loam; c2d 5Y 4/2; m; vfi; es 
150 lOYR 5/6 loam; m; fr; gw bdy; till 
274 lOYR 5/6 loam; c2d 2.5Y 5/2; m; fi; gw bdy 
457+ 5Y 3/2 loam; c2d 2.5Y 4/3; m; vfi; es 
76 2.5Y 4/3 loam; eld 2.5Y 4/2, lOYR 5/6; 2msbk; 
fr; as bdy; sediments 
112 lOYR 5/6 loamy sand; sg; 1; as bdy; till 
sediments ^ .. 
160 2.5Y 5/2 loam; m3d 2.5Y 5/1, lOYR 5/6; 3fsbk; 
vfi; cw bdy; till 
183 lOYR 5/6 loam; c2d 2.5Y 5/2; m; fi; cw bdy; 
till 
610+ 5Y 3/2 loam; c2d 2.5Y 4/3; m; vfi; es 
186 
Weathering Zone 
Core 5 
MOL 
MOU 
UU 
UU 
Core 6 
MOL 
MUU 
UU 
Core 7 
OL 
OL 
OU 
Core 8 
MOL 
MOL 
Core 9 
0LB2 
MOUCl 
MOUJ C2 
UUJ C3 
Core 10 
OU 
OU 
UUJ 
Core 11 
OLCl 
0UC2 
Depth cm Description 
183 7.5YR 5/6 loam; mlp 5Y 5/2; m; fi; gw bdy; till 
249 7.5YR 5/6 loam; c2d 5Y 5/1; m; fi; e; gw bdy 
914 5GY 4/1+4/2 loam; m; efi; e; as bdy 
922 sand lens 
975+ 5GY 4/1+4/2 loam; m; efi; e 
244 7.5YR 5/6 loam; c2d 2.5YR 5/2, 5Y 5/2; m; vfi; 
e; gw bdy; till 
335 56Y 5/1 loam; c2d 5G 5/1; m; vfi; e; gw bdy 
610+ 5GY 4/1 loam; m; efi; e 
184 lOYR 5/4 loam; c2d lOYR 5/6; m; fi; cw bdy; till 
216 lOYR 5/6 loam; m; fi; as bdy 
304+ 10YR 5/4 loam; flf lOYR 4/2, 5/6; m; fi; e 
148 lOYR 5/4 clay loam; c2p 2.5Y 4/2; m; fi; 
cw bdy; till 
355 lOYR 5/6 clay loam; m2d 2.5Y 4/2; m; vfi; e 
108 lOYR 4/3 clay loam; m; fr; cw bdy; till 
227 lOYR 5/4 clay loam; c3p lOYR 5/6, 5/1; m; 
fi; es; cw bdy 
287 2.5Y 4/3 clay loam; c3p lOYR 5/6, 5/1; m; 
fi; es; cw bdy 
427+ 2.5Y 3/2 clay loam; c3p BG 4/2; m; vfi; es 
102 lOYR 4/3 clay loam; m; fr; cw bdy; till 
244 10YR 5/4 clay loam; m2p lOYR 5/6, 5/1; m; 
vfi; e; cw bdy 
421 5Y 3/2 clay loam; c2d lOYR 5/6; m; vfi; e 
81 lOYR 5/4 loam; c2d lOYR 5/1 ; m; fr; cw bdy; till 
206 lOYR 5/4 loam; m3p lOYR 5/6, 5/1; m; fi; e; 
cw bdy 
187 
Weathering Zone 
0UC3 
MUUJ 
Core 12 
0LB2 
OUCl 
UUC2 
Core 13 
OL 
OU 
UU 
Core 14 
OL 
OU 
UU 
Core 15 
OL 
OU 
UU 
Core 16 
OL 
OU 
UU 
Depth cm Description 
257 lOYR 5/4 loam; c2d lOYR 5/6, 5/1; m; vfi; e; 
cw bdy 
421 2.5Y 3/2 loam; c2d lOYR 5/6; m; vfi; e 
46 lOYR 5/4 loam; c2d lOYR 5/6, 5/1; Impr pt 
2msbk; fr; cw bdy; till 
264 lOYR 5/4 loam; c3p lOYR 5/6, 5/1; m; vfi; e; 
cw bdy 
366 2.5Y 3/2 loam; c2d lOYR 5/6; m; vfi; e 
150 lOYR 5/4 loam; m; fr; cw bdy; till 
234 lOYR 5/4 loam; m3p lOYR 5/6, 5/1; m; fi; e; 
cw bdy 
398+ 5Y 3/2 loam; c2d lOYR 5/6; m; vfi; e 
112 lOYR 5/4 loam; m3p lOYR 5/6, 5/1; Impr pt 
2msbk; fr; cw bdy; till 
223 lOYR 5/4 loam; m3p lOYR 5/6, 5/1; m; vfi; es; 
dw bdy 
430 BG 4/3 loam; c2d lOYR 5/6; m; vfi; e 
112 lOYR 5/4 loam; m; fr; cw bdy; till 
220 lOYR 5/4 loam; c2d lOYR 5/6, 5/1; m; fr; es; 
cw bdy 
330 BG 4/3 clay loam; flf 2.5Y 3/2; m; vfi; e 
135 lOYR 5/6 clay loam; m; fr; cw bd^ till 
220 lOYR 5/4 clay loam; m3p; lOYR 5/6; m; fi; e; 
cw bdy 
420+ 5Y 3/2 clay loam; c2d lOYR 5/6; m; vfi; e 
188 
APPENDIX B. SOIL PROFILE DATA^ 
Transect 1, Core 1, Readlyn 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GM 
AP 
ppm 
Ap 5 2.5 6.5 11.6 5.4 2.3 22.1 24.3 25.3 58.1 38 
10 2.6 6.6 11.7 5.2 2.4 21.4 23.9 26.2 60.4 34 
15 2.5 6.4 11.4 5.0 2.3 22.8 22.4 27.2 60.6 20 
A12 20 2.6 6.7 11.2 5.1 2.4 23.6 22.7 25.3 60.0 13 
25 2.6 6.8 11.5 5.2 2.3 24.9 21.8 24.5 61.1 8 
30 2.4 6.0 10.7 4.9 2.1 22.7 27.9 23.2 51.7 5 
A3 35 2.3 6.3 11.1 5.2 2.2 21.4 21.2 28.2 61.7 8 
IIB21 41 2.6 6.7 11.9 5.5 2.3 23.8 20.7 26.3 64.7 3 
IIB22 "56 2.1 4.5 9.9 8.4 5.1 25.7 17.0 27.2 63.9 2 
IICl 85 2.3 4.8 10.7 9.0 5.4 22.4 21.8 23.5 60.7 2 
114 2.3 4.6 10.4 8.8 5.3 22.3 23.8 22.4 57.2 
X X 
25.7 59.4 
Transect. 1, Core 2, Readlyn 
Ap 5 2.5 6.5 11.6 5.3 2.3 23.6 23.0 25.2 60.1 28 
10 2.4 6.4 11.4 5.2 2.4 23.1 23.9 24.2 58.3 26 
A31 15 2.2 5.6 9.9 4.6 1.9 25.2 21.9 26.7 55.1 20 
20 2.3 6.0 12.3 5.7 2.5 24.3 18.2 28.9 66.9 9 
25 2.4 5.9. 12.1 5.6 2.4 24.8 19.7 27.3 63.9 7 
A32 30 2.5 6.3 12.6 6.0 2.6 25.3 17.3 27.2 69.9 8 
B1 35 2.5 6.3 12.8 6.1 2.7 26.2 17.9 25.2 68.7 10 
40 2.9 5.5 10.7 5.8 2.4 27.2 19.1 26.4 62.1 6 
45 2.7 6.2 12.1 5.7 2.4 22.3 25.7 24.2 54.3 4 
IIB21 52 2.7 6.2 12.1 6.5 3.2 23.2 24.1 23.2 60.6 3 
IIB22 64 2.1 4.6 10.1 8.5 5.2 26.4 20.8 22.2 58.2 2 
IIB23 72 2.2 4.7 10.4 8.7 5.2 25.8 22.4 20.5 57.5 2 
IIB3 98 2.3 4.9 10.8 9.2 5.6 26.2 17.6 23.4 65.5 1 
IICl 104 2.5 5.3 11.7 9.9 6.0 19.3 21.8 24.5 66.1 1 
125 2.5 5.9 10.1 8.8 4.7 19.8 22.7 26.3 62.3 
X X 
26.2 56.0 
^Averages which appear in this appendix are for the loamy sediments 
only. 
189 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 
—ym— 
<2 
GM 
AP 
ppm 
Transect 1, Core 3, Readlyn 
Ap 5 2.3 5.8 12.3 5.7 2.6 23.1 22.5 25.9 60.0 17 
10 2.2 5.9 12.4 5.8 2.5 23.2 21.9 26.2 61.5 13 
15 2.5 6.3 11.2 5.2 2.2 25.1 21.2 26.3 60.9 8 
20 2.3 6.6 12.4 5.5 2.3 24.2 20.0 27.0 65.3 6 
A12 25 2.9 5.6 10.9 5.8 2.4 24.6 22.7 25.1 58.8 7 
30 3.1 5.9 11.7 6.3 2.6 25.1 21.0 24.3 63.7 9 
A3 35 2.8 5.3 11.0 6.0 2.6 26.2 23.0 23.1 57.3 10 
40 3.2 6.0 11.5 6.2 2.4 27.8 20.2 22.7 63.6 4 
IIB21 46 3.3 6.1 11.6 6.3 2.5 21.2 25.6 23.4 59.8 3 
IIB22 67 2.0 4.4 9.6 8.9 4.9 23.2 21.8 25.9 56.4 3 
IIB23 82 1.9 4.6 9.7 8.2 4.8 25.8 18.7 26.2 59.8 2 
IICl 100 2.2 4.7 10.4 8.8 5.3 19.3 26.5 22.8 55.0 2 
112 2.1 4.4 10.1 8.9 5.1 19.7 26.7 23.2 53.5 
X X 
25.1 61.4 
Transect 1, Core 4, Floyd 
Apl 5 2.0 4.6 10.8 5.4 2.8 26.1 19.6 27.7 57.5 25 
10 2.1 4.7 10.9 5.5 2.8 30.6 17.3 26.3 59.4 19 
Ap2 15 2.2 4.8 10.7 5.3 2.5 28.6 18.1 27.8 59.1 10 
20 2.3 4.9 10.9 5.6 2.6 27.6 20.0 26.1 58.0 6 
A3 25 2.5 4.6 10.5 5.3 2.7 30.0 17.9 26.9 58.9 7 
30 2.2 5.0 11.7 5.8 3.1 24.0 21.9 26.3 58.4 8 
B21 35 2.3 4.9 10.6 5.2 2.8 26.5 21.3 27.2 56.0 5 
40 1.5 5.3 12.3 6.7 4.4 22.2 21.4 26.2 60.5 4 
IIB22 46 2.0 8.1 9.6 8.2 4.9 22.2 19.2 25.8 68.5 3 
IIB3 74 2.2 8.0 9.5 8.1 4.8 22.4 19.7 25.3 67.6 2 
IICl 97 2.3 5.1 11.2 9.5 5.8 22.3 18.6 24.2 67.4 3 
115 2.3 4.9 11.0 9.3 6.0 22.8 18.8 24.9 65.9 
X X 
26.S 58.5 
190 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 
1 1 
<2 
GM 
AP 
ppm 
Transect 1, eore 5, Floyd 
Ap 5 2.1 4.7 11.1 5.3 2.9 26.5 20.9 26.2 56.5 29 
10 2.2 4.7 10.4 4.9 2.7 24.3 23.5 27.4 52.9 21 
15 2.1 4.4 10.2 1.7 2.5 21.2 28.9 • 26.1 46.9 15 
A12 20 1.8 3.4 9.6 5.3 3.4 25.5 26.2 25.4 45.9 8 
25 1.8 4.0 9.3 4.6 2.4 28.6 25.0 24.3 46.4 7 
30 1.9 4.4 10.3 5.1 2.7 26.4 23.9 25.3 50.2 5 
A3 35 2.0 4.5 10.5 5.2 2.6 27.5 21.2 26.5 54.1 6 
40 1.9 4.3 10.0 5.0 2.5 28.3 21.8 26.2 51.7 4 
B1 45 1.9 4.2 9.8 4.8 2.4 23.2 29.2 24.4 45.0 5 
50 1.9 4.1 9.7 4.7 2.3 23.7 30.3 23.2 43.7 3 
IIB21 55 1.9 4.1 9.0 7.6 4.6 24.9 25.0 22.8 58.3 2 
IIB22 80 2.3 8.5 11.1 6.2 5.4 22.8 20.4 23.2 68.3 2 
lie 94 2.2 4.7 10.4 8.8 5.4 21.5 22.8 24.2 58.7 1 
110 2.9 6.9 11.7 10.2 5.5 20.6 20.9 22.1 71.5 
X X 
25.2 51.3 
Transect 1, eore 6, Clyde 
Ap 5 2.2 4.9 11.4 5.7 3.0 25.6 20.2 27.1 59.3 25 
10 2.1 4.6 9.9 4.8 2.6 26.2 22.5 27.2 52.3 21 
A12 15 1.8 4.0 9.2 4.6 2.4 27.3 23.2 27.3 48.2 15 
20 2.1 4.4 9.6 4.7 2.5 26.4 21.7 28.4 52.2 10 
25 1.9 4.5 9.8 4.8 2.6 27.2 20.0 28.9 54.0 6 
A3 30 1.8 3.2 9,5 4.6 2.5 28.3 21.6 27.1 50.6 4 
35 1.8 4.6 9,9 4.9 2.9 26.2 23.5 26.2 50,6 5 
B1 40 1.9 4.6 9.8 4.8 2.8 27.1 22.7 26.3 51,2 3 
45 2.0 4.1 9.3 7.9 4.8 25.2 21.1 25.4 55.3 4 
IIB21 51 2.2 4.3 9.7 8.2 5.2 22.3 21.9 26.2 57.2 3 
IIB22 83 1.9 4.1 9.1 7.7 4.7 21.4 28.4 22.5 48.0 2 
lie 96 2.1 4.7 10.4 8.7 5.3 20.5 25.4 22.7 55.6 3 
113 2.0 4.6 10.2 8.5 5.2 21.6 24.1 23.8 55,8 
X X 
27.1 52.6 
191 
Particle size 
Hori­ Depth 2 1 0.5 0.25 0.10 50 20 <2 AP 
zon cm —ym— GM ppm 
Transect 1, Core 7, Clyde 
Ap 5 0.9 2.7 7.1 3.9 2.5 31.1 24.5 27.4 39.2 31 
10 0.9 3.2 7.5 4.3 2.8 30.6 23.1 27.6 42.1 20 
15 1.1 3.5 7.9 4.6 3.1 29.8 23.0 27.2 44.0 17 
20 0.9 3.2 7.6 4.4 2.8 29.4 23.2 28.3 42.3 8 
A12 25 1.0 3.4 8.1 4.8 3.0 27.5 23.6 28.6 43.8 10 
30 1.1 3.5 7.9 4.7 3.0 28.9 21.7 29.0 45.3 8 
35 1.2 3.7 8.2 4.9 3.1 27.4 23.2 28.1 42.7 5 
40 1.1 3.6 8.3 4.8 3.0 26.4 23.6 28.9 44.6 4 
A3 45 1.1 3.7 8.2 4.9 2.9 25.2 26.4 27.3 44.3 3 
50 1.2 3.9 9.7 4.8 2.5 27.3 21.9 27.8 48.8 7 
B1 55 1.1 3.7 9.6 4.7 2.7 23.2 24.8 29.2 46.1 6 
60 1.5 5.0 12.4 6.8 4.4 24.5 23.0 22.9 57.1 5 
IIB27 64 2.3 5.0 10.9 9.3 5.7 22.1 19.2 25.4 65.7 7 
IIB22 85 2.4 5.3 11.3 9.6 5.8 21.5 21.6 22.4 64.1 5 
IICl 110 2.3 4.9 10.8 9.1 5.6 20.6 23.8 22.9 59.3 3 
112 2.4 4.9 10.9 9.5 5.7 21.4 21.7 23.6 63.5 
X X 
28.1 43.6 
Transect 1, Core 8, Clyde 
Ap 5 0.9 3.1 7.7 4.2 2.8 29.7 23.3 28.6 42.0 13 
10 1.0 3.3 8.2 4.5 2.9 28.6 22.4 29.4 44.4 10 
A12 15 0.9 3.1 7.7 4.2 2.7 29.2 22.5 30.0 42.7 8 
20 1.0 3.3 8.0 4.4 2.9 28.7 20.7 31.4 45.5 6 
25 0.9 3.2 7.8 4.3 2.8 29.5 19.5 32.3 45.7 6 
30 0.9 3.2 7.8 4.3 2.8 27.3 20.1 34.0 45.5 4 
A13 35 0.9 3.1 7.6 4.2 2.7 26.2 24.1 31.5 41.6 5 
40 1.0 3.3 8.1 4.4 2.9 25.4 25.5 29.8 42.0 3 
51 1.0 3.5 8.6 4.7 3.1 26.3 25.7 27.6 43.0 1 
IIBl 65 1.4 3.8 8.5 7.1 4.4 22.1 27.8 24.5 45.5 2 
84 1.8 4.6 10.0 8.5 5.2 22.5 23.2 23.9 55.8 
X X 
30.5 43.6 
192 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GM 
AP 
ppm miu 
Transect 1, Core 9, Clyde 
Ap 5 0.8 2.9 7.0 3.9 2.5 22.9 29.1 30.9 36.3 14 
10 0.8 3.0 7.2 4.0 2.6 20.9 28.4 33.4 37.6 13 
15 0.8 2.7 6.8 3.7 2.4 22.6 28.3 32.9 36.3 9 
A12 20 0.8 2.6 6.4 3.5 2.3 23.9 27.2 33.6 36.1 8 
25 0.7 2.4 5.9 3.2 2.1 22.1 28.3 35.3 33.9 4 
A3 30 0.8 2.7 6.6 3.6 2.3 25.1 26.2 33.1 37.2 5 
35 0.8 2.8 7.0 3.9 2.5 25.0 25.4 32.8 38.8 6 
B21 40 0.8 2.7 6.7 3.6 2.4 24.1 26.3 33.7 37.4 7 
45 1.4 3.2 7.0 3.4 1.9 26.0 26.2 30.5 39.4 4 
50 1.8 3.8 8.3 4.1 2.2 24.7 26.3 28.6 43.8 5 
60 1.7 3.6 7.7 3.7 2.1 27.1 28.6 25.4 40.1 3 
IIB22 69 1.8 3.8 8.3 7.1 4.3 23.4 29.0 22.3 44.8 2 
76 2.4 5.3 11.6 9.8 5.9 25.2 14.7 24.9 73.9 
X X 
31.8 37.9 
Transect 2, Core 1, Readlyn 
Ap 5 1.1 2.9 5.9 3.6 1.7 20.9 33.8 30.1 36.5 
10 1.0 3.0 5.8 3.5 1.6 19.8 34.5 30.8 35.6 
15 1.1 3.1 6.4 3.9 1.7 17.8 35.4 30.5 37.0 
20 1.4 3.3 6.3 4.2 2.0 18.7 33.8 30.3 40.5 
A3 25 1.1 3.0 5.9 3.6 1.6 21.1 32.9 30.6 37.5 
30 1.2 3.3 6.7 4.1 1.9 19.2 33.1 30.4 40.1 
35 1.4 3.9 8.1 5.0 2.3 14.6 34.6 30.1 44.8 
B1 40 1.4 4.0 8.3 5.2 2.3 12.8 35.2 30.7 55.3 
45 1.6 4.3 8.9 5.4 2.5 10.3 36.3 30.2 47.8 
IIB12 48 1.7 4.5 9.1 5.6 2.6 24.3 26.2 25.9 57.5 
IIB21 61 2.1 4.5 10.0 8.4 5.1 17.1 29.4 23.3 64.5 
IIB22 82 2.2 4.7 10.3 8.6 5.2 22.0 24.5 22.4 72.0 
117 2.3 4.9 10.1 8.8 5.3 19.5 23.9 24.3 76.0 
X X 
30.4 41.7 
193 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GM. nmi 
Transect 2, Core 2 ,  Readlyn 
Ap 5 1.1 2.9 6.0 3.7 1.7 19.6 34.9 30.3 36.3 
10 1.0 2.6 5.6 3.3 1.8 19.0 36.2 30.7 33.6 
15 1.1 2.9 5.9 3.6 1.7 21.1 33.2 30.6 37.1 
20 1.0 2.6 5.6 3.4 1.6 22.6 32.3 30.9 35.9 
25 1.0 2.7 5.7 3.5 1.6 20.8 34.4 30.4 35.1 
A3 30 1.2 3.3 6.7 4.1 1.9 16.4 36.4 30.1 38.0 
35 1.4 3.9 8.1 5.0 2.3 15.7 33.6 30.7 45.7 
B1 40 1.3 3.7 7.9 4.9 2.2 16.2 33.3 30.5 44.2 
45 1.6 4.3 8.8 5.4 2.5 20.1 26.8 30.5 56.2 
50 1.7 4.4 8.6 5.5 2.4 18.5 29.3 29.5 54.5 
IIB21 55 2.1 4.6 10.0 8.5 5.2 20.9 24.2 24.5 71.3 
60 2.1 4.7 10.1 8.6 5.1 22.3 22.6 24.5 73.9 
67 2.0 4.5 9.8 8.4 5.0 20.4 25.2 24.3 67.9 
X X 
30.4 41.7 
Transect 2, Core 3, Readlyn 
Ap 5 1.1 3.0 6.1 3.8 1.7 20.0 34.4 29.9 36.7 
10 1.0 2.7 5.7 3.5 1.6 19.5 35.7 30.3 30.6 
15 1.0 3.1 6.2 3.7 1.8 21.7 32.6 29.9 33.6 
A12 20 0.9 2.9 5.9 3.5 1.7 23.3 32.6 29.2 32.6 
25 1.1 2.9 5.9 3.6 1.8 21.6 33.6 29.5 32.4 
A3 30 1.2 3.5 7.1 4.4 2.0 17.3 35.3 29.2 34.7 
35 1.5 3.1 8.4 5.2 2.4 16.7 32.6 29.7 40.6 
40 1.2 3.3 7.1 4.2 2.0 22.3 31.0 28.0 36.9 
45 1.3 3.4 7.1 4.4 1.8 20.6 30.9 30.5 35.8 
50 1.1 3.0 6.4 3.9 1.8 23.3 30.4 30.2 35.3 
IIB21 55 1.8 4.0 8.7 7.4 4.5 21.0 24.7 27.9 50.2 
60 1.9 3.9 8.5 7.3 4.4 22.5 25.6 25.9 48.6 
65 1.9 4.1 9.0 7.6 4.6 10.5 25.7 26.5 50.3 
IIB22 70 2.0 4.3 9.5 8.1 4.9 21.8 26.8 22.6 50.7 
75 2.1 4.5 9.7 8.2 5.0 20.5 24.2 25.8 54.8 
80 2.2 4.4 9.9 8.4 5.1 22.3 22.8 24.9 56.4 
85 2.0 4.3 9.7 8.3 5.1 22.9 21.8 25.9 56.3 
X X 
29.2 34.9 
194 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10. 50 20 <2 
GM mm 
Transect 2, Core 4, Readlyn 
Ap 5 1.3 3.5 7.2 4.4 2.0 24.2 29.1 28.3 38.7 
10 1.2 3.6 7.4 4.2 1.9 23.8 29.5 28.4 38.4 
15 1.4 3.4 7.3 4.3 2.1 24.9 28.5 28.1 39.2 
20 1.3 3.5 7.4 4.4 2.2 24.2 28.7 28.3 39.3 
A3 25 1.2 3.3 7.1 4.2 2.1 25.4 28.1 28.6 38.5 
30 1.3 3.4 7.3 4.4 2.2 24.9 28.3 28.2 39.2 
35 1.2 3.6 7.2 4.5 2.3 23.4 28.2 29.6 39.6 
B1 40 1.3 3.6 7.4 4.6 2.4 23.6 28.3 28.8 40.1 
45 1.3 3.5 7.3 4.5 2.3 23.0 28.8 29.3 39.3 
50 1.5 3.7 7.4 4.7 2.5 23.1 28.0 29.1 41.0 
IIB21 55 1.6 3.7 7.4 6.3 3.8 22.6 25.6 29.0 45.1 
60 1.8 4.0 8.7 7.4 4.5 20.9 24.8 27.9 50.2 
65 4.1 6.3 11.2 10.5 5.2 18.9 18.4 25.4 78.5 
IIB22 70 4.0 6.2 11.0 10.3 5.1 19.6 21.4 22.4 71.6 
75 4.0 6.1 10.9 10.2 5.1 23.0 20.4 20.3 70.6 
80 3.8 5.9 10.5 9.8 4.9 20.3 24.5 20.3 63.9 
90 4.2 6.2 11.1 7.3 4.6 33.8 21.3 21.5 67.4 
IIB23 100 3.9 6.1 10.7 10.0 5.0 23.3 20.5 20.5 69.4 
120 3.8 6.1 10.5 9.9 4.9 22.9 20.9 21.0 68.4 
X X 
28.7 39.3 
Transect 2, Core 5, Readlyn 
Ap 5 1.5 4.2 8.6 5.3 2.4 24.5 26.2 27.3 45.0 
10 1.4 4.0 8.4 5.1 2.3 24.7 27.1 27.0 43.4 
15 1.4 4.1 8.3 5.2 2.2 26.4 24.2 28.2 45.6 
A12 25 1.3 4.0 8.1 5.1 2.1 23.8 27.4 28.9 42.6 
30 1.4 3.3 7.5 4.6 2.1 32.5 21.7 26.9 43.9 
A3 35 1.3 3.2 7.2 4.5 2.0 32.5 22.5 26.8 42.4 
40 1.2 3.3 7.3 4.6 2.1 30.6 23.2 27.7 42.3 
B1 45 1.7 4.1 9.4 6.7 2.6 33.0 20.8 21.7 51.0 
50 1.8 4.3 9.6 6.9 2.7 30.1 20.6 24.0 53.0 
55 1.9 4.4 9.7 6.9 2.8 27.1 21.9 25.3 53.1 
IIB21 60 2.0 4.2 9.3 7.9 4.7 29.1 19.4 23.4 55.9 
IIB22 70 2.1 4.6 10.1 8.6 5.2 29.3 18.8 21.3 59.3 
80 2.3 4.9 10.9 9.2 5.6 21.6 20.6 24.9 63.1 
90 2.0 4.2 9.3 7.9 4.8 20.7 29.6 21.5 47.5 
IIB23 100 1.9 4.2 9.0 7.7 4.7 20.9 27.3 24.3 48.9 
110 2.0 4.7 9.9 8.5 5.3 21.3 25.4 22.9 53.8 
117 2.1 4.6 9.7 8.3 5.2 20.4 26.3 23.4 52.8 
X X 
26.3 42.2 
195 
Particle size 
Horl- Depth 2 1 0.5 0.25 0.10 50 20 <2 
zon cm mm ym GM 
Transect 2 ,  Core 6. Kenyon 
Ap 5 1.8 4.8 9.9 4.6 2.1 25.9 26.6 24.3 47.3 
10 1.7 4.7 9.7 4.5 2.0 27.4 26.2 23.8 46.6 
15 1.7 4.6 9.6 4.6 1.9 26.2 27.7 23.7 45.2 
20 1.7 4.5 9.1 4.2 1.9 28.5 25.6 24.5 45.5 
A12 25 1.6 4.2 8.7 3.9 1.8 28.7 25.8 25.3 43.9 
30 1.7 4.3 8.9 4.1 1.9 27.6 26.8 24.7 44.1 
A3 35 1.7 4.2 8.8 4.2 1.8 33.2 17.8 28.3 51.2 
40 1.6 4.1 8.6 4.2 1.7 33.1 18.6 28.1 49.6 
45 1.5 4.1 8.3 3.9 1.7 33.7 18.7 28.1 48.4 
50 1.9 5.1 10.4 4.9 2.2 33.7 15.4 26.4 59.3 
B1 55 2.8 4.3 7.7 7.2 3.5 33.3 14.9 26.3 59.0 
60 2.9 4.5 8.0 7.4 3.6 33.1 14.6 25.8 60.7 
IIB21 70 2.5 5.4 12.0 10.2 5.1 26.2 16.5 22.1 71.2 
IIB22 80 2.6 5.6 12.3 10.4 5.2 24.6 17.8 21.5 71.2 
90 2.7 5.9 12.7 10.7 5.3 22.3 17.5 22.8 75.1 
100 2.5 5.4 11.9 10.1 6.1 19.8 16.9 27.3 74.7 
110 2.6 5.5 11.9 10.2 6.2 19.2 17.2 27.6 75.7 
X X 
25.8 50.1 
Transect 2, Core 7, Kenyon 
Ap 5 2.6 6.8 14.0 6.5 2.9 27.7 16.3 23.2 73.6 
10 2.5 6.7 13.9 6.6 2.9 28.1 15.6 24.7 74.4 
15 2.3 6.3 13.4 6.2 2.6 27.4 16.4 25.4 70.5 
20 2.2 6.4 13.1 6.1 2.5 27.2 18.9 23.6 66.0 
25 1.9 5.9 12.1 5.4 2.3 26.1 18.8 26.9 63.5 
A21 30 1.8 5.7 12.1 5.4 2.2 25.2 20.4 27.2 60.1 
35 2.1 5.6 11.7 5.4 2.4 25.8 20.3 26.7 59.9 
B1 40 2.1 5.7 11.8 5.5 2.5 25.4 22.4 24.6 57.8 
45 2.2 5.8 12.0 5.6 2.6 22.3 22.3 27.2 60.0 
50 2.3 6.0 12.3 5.8 2.7 21.7 21.9 27.3 62.3 
IIB21 55 2.7 5.8 12.7 10.8 6.6 20.8 16.8 23.8 77.5 
60 2.9 5.4 12.2 10.5 6.4 17.4 23.0 22.2 67.5 
IIB22 70 3.0 5.7 12.7 10.8 6.5 14.5 23.2 23.6 71.0 
90 2.5 5.3 11.7 10.0 6.1 17.1 23.9 23.5 63.8 
X X 
25.6 64.8 
196 
Particle size 
Hori- Depth 2 1 0.5 0.25 0.10 50 20 <2 
zon cm mm ym GM 
Transect 2, Core 8, Kenyon 
Ap 5 2.9 7.4 13.2 6.1 2.5 23.4 19.9 24.6 70.9 
10 2.8 7.0 13.1 5.9 2.4 24.5 19.4 24.5 70.4 
15 2.9 7.5 13.2 6.0 2.5 23.7 20.1 24.1 70.5 
20 3.0 7.7 13.7 6.2 2.6 21.7 20.3 24.8 73.2 
A21 25 2.6 6.7 11.9 5.5 2.3 23.4 22.2 25.4 62.4 
30 2.0 5.1 9.1 4.2 1.8 24.3 25.2 28.4 48.5 
35 2.3 5.6 9.7 4.7 2.0 22.0 25.8 27.8 51.4 
40 2.4 5.9 10.2 5.1 2.2 18.8 26.9 25.8 53.1 
45 2.5 6.0 10.4 5.2 2.3 19.2 26.4 28.9 54.5 
50 2.4 5.8 10.0 5.0 2.2 20.7 24.7 29.2 47.8 
55 2.0 5.1 9.1 4.2 1.8 20.4 26.7 30.7 47.8 
60 1.7 4.6 8.4 3.8 1.5 20.6 28.8 30.6 42.8 
IIA3 65 2.0 4.2 9.3 7.9 4.8 22.3 22.3 27.2 54.8 
70 2.1 4.2 9.6 8.1 4.9 21.7 21.9 27.8 56.4 
IIB21 80 2.3 4.6 10.1 8.4 5.1 24.8 20.8 23.9 58.9 
IIB22 102 2.6 5.6 12.4 10.5 6.4 23.4 18.0 21.1 60.4 
X X 
27.2 58.3 
Transect 2, Core 9, Floyd 
Ap 5 2.3 5.4 11.7 5.7 3.1 14.0 22.9 31.9 62.5 
10 2.8 5.9 12.7 6.2 3.4 24.5 14.2 30.8 75.2 
15 2.4 5.0 10.8 5.5 2.9 27.1 15.5 30.8 64.8 
A12 20 2.3 4.6 10.3 5.1 2.7 26.6 16.4 32.0 61.6 
25 2.2 4.3 10.0 4.9 2.6 28,4 15.3 32.3 60.3 
30 2.7 5.6 12.3 6.0 3.3 23.8 14.8 31.5 73.8 
A3 35 2.3 4.9 10.7 6.3 3.4 31.9 12.8 27.7 66.6 
40 2.6 5.4 11.3 6.8 3.7 22.0 21.1 27.1 62.4 
45 2.5 5.5 12.0 10.2 6.2 16.5 20.8 26.3 70.4 
IIB21 50 2.9 6.0 12.7 10.7 6.6 16.1 17.3 27.7 61.9 
IIB22 79 2.3 5.0 11.1 9.4 5.7 19.5 22.6 24.4 59.6 
102 2.0 4.7 10.5 8.9 5.4 21.8 21.6 25.1 58.2 
X X 
30.4 66.4 
197 
Particle size 
Hori­ Depth 2 1 0.5 0.25 0.10 50 20 <2 
zon cm —mm— —]m— GM 
Transect 2, Core 10 , Floyd 
Ap 5 4.7 7.2 12.8 11.9 5.9 18.7 12.5 26.3 102.1 
10 4.1 6.3 11.2 10.4 5.2 20.9 17.5 24.4 78.9 
15 4.0 6.5 11.3 10.5 5.1 15.1 19.5 28.7 80.3 
20 4.2 6.3 11.4 10.4 5.0 15.2 19.7 27.8 79.9 
A12 25 3.6 5.6 9.8 9.1 4.6 15.9 28.7 23.2 57.8 
30 3.7 5.8 10.2 9.3 4.7 51.3 28.2 22.8 59.8 
A3 35 4.0 6.2 10.8 9.7 5.0 14.9 27.7 21.7 63.5 
40 4.4 6.8 11.9 11.1 5.6 13.7 25.6 20.9 72.6 
45 4.5 6.9 11.9 11.2 5.7 14.5 24.0 21.3 75.6 
B1 50 4.7 7.6 13.0 12.1 6.1 12.7 24.2 19.6 81.0 
55 5.1 8.0 14.0 13.1 6.6 11.0 23.0 19.2 89.9 
IIB2 60 5.1 7.9 13-;7 13.0 6.7 11.2 22.9 19.5 89.0 
70 2.9 6.4 14.1 11.9 7.2 12.1 24.6 20.8 74.4 
80 2.8 6.3 14.1 11.7 7.1 20.2 19.3 18.5 77.4 
IIB22 90 2.9 6.2 14.3 11.8 7.2 21.7 19.2 16.7 76.9 
100 2.7 6.2 14.7 12.0 6.8 28.5 14.6 14.5 80.4 
108 3.2 6.9 15.3 13.1 7.9 19.8 18.4 15.4 85.0 
X X 
23.2 74.4 
Transect 2, Core 11 , Floyd 
Ap 5 1.8 3.8 8.2 4.0 2.2 20.4 28.7 32.9 42.0 
10 1.7 3.9 8.4 3.9 2.1 19.4 29.3 31.3 41.6 
15 1.8 4.1 8.9 4.1 2.2 21.1 30.0 27.8 42.2 
A12 20 1.9 4.3 8.7 4.3 2.3 19.3 28.5 30.7 44.3 
25 1.9 4.4 8.8 4.3 2.5 18.2 30.3 29.6 43.3 
30 1.8 4.2 8.9 4.5 2.6 19.2 30.9 27.9 42.3 
35 1.9 4.1 9.0 4.6 2.5 22.2 32.2 23.5 41.3 
40 1.8 3.8 8.7 4.4 2.3 21.6 34.6 22.8 38.5 
A13 45 2.5 5.3 11.6 5.6 3.1 22.2 25.2 24.5 55.6 
50 2.6 5.6 12.1 5.9 3.2 21.6 27.6 21.4 54.2 
A3 55 2.7 5.7 12.0 5.8 3.3 21.5 26.1 22.9 56.7 
IIB21 60 .2.8 6.0 12.5 6.1 3.4 22.8 22.9 23.5 62.3 
80 2.7 5.9 12.1 5.9 3.3 23.3 23.0 23.8 60.7 
X X 
26.7 45.6 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GM 
Transect 2, Core 12, , Clyde 
Ap 5 0.8 1.9 4.6 2.9 1.8 52.0 20.5 15.5 35.6 
10 1.1 2.3 5.1 3.3 2.1 27.7 27.9 30.5 33.7 
15 1.2 2.5 5.6 3.6 2.2 27.0 27.6 30.3 35.3 
20 1.4 2.9 6.2 4.1 2.4 24.7 33.5 24.8 34.1 
A12 25 1.6 3.3 6.7 4.5 2.6 23.8 33.0 24.5 36.2 
30 1.7 3.6 7.1 4.8 2.8 23.0 30.1 26.9 39.5 
35 1.6 3.5 6.7 4.6 2.7 24.3 30.6 26.0 38.0 
40 1.7 3.8 7.2 4.9 2.8 24.4 28.7 26.5 41.0 
A3 45 1.8 3.6 7.3 4.8 2.9 24.0 27.2 27.9 41.7 
50 1.9 3.8 7.6 5.0 3.0 24.0 28.2 26.5 42.7 
55 1.8 3.6 7.5 4.9 3.1 23.7 29.3 26.1 42.4 
B21 60 1.8 3.5 7.6 4.8 3.2 23.8 30.3 25.0 40.9 
IIB22 76 2.3 5.0 10.9 9.3 5.7 19.6 25.3 21.9 61.2 
IIB23g 90 2.4 5.2 11.4 9.6 5.8 16.5 25.0 24.1 61.3 
100 2.6 5.6 11.9 10.0 6.1 18.4 21.6 23.8 67.9 
113 2.3 4.9 10.8 9.1 5.6 18.5 23.1 25.7 60.8 
X X 
26.0 38.2 
Transect 2, Core 13 , Clyde 
All 5 0.5 1.2 3.0 1.9 1.2 24.7 34.5 33.0 24.6 
10 0.6 1.1 2.7 1.7 1.2 26.2 32.3 34.2 25.0 
A12 15 0.7 1.2 2.8 1.8 1.3 23.0 31.9 37.3 25.3 
20 1.0 1.5 3.4 2.3 1.6 22.5 31.5 36.5 27.2 
A13 25 0.4 1.0 2.3 2.4 1.5 22.9 33.1 36.4 24.1 
30 0.4 1.0 2.3 2.5 1.6 23.2 33.6 35.4 23.2 
35 0.4 1.0 2.2 2.3 1.4 23.5 33.3 36.5 22.1 
40 - 1.0 2.0 2.2 1.4 21.8 36.1 35.5 21.6 
A3 45 - 0.9 2.1 2.3 1.3 24.7 33.9 34.8 20.6 
50 - 0.9 1.9 2.1 1.3 23.2 37.8 32.8 23.4 
55 - 0.8 1.1 1.7 1.8 23.2 38.0 33.4 24.0 
60 - 1.4 2.2 3.2 3.5 18.8 38.0 32.9 -
65 - - - - - 23.3 40.5 32.3 -
B1 70 — - - — - 22.5 41.6 32.9 -
75 - - - - - 21.6 41.0 35.2 -
199 
Particle size 
Hori- Depth 2 1 0.5 0.25 0.10 50 20 <2 
zon cm mm ym GM 
Transect 2, Core 14, Clyde 
All 5 - 0.8 1.2 1.7 1.9 24.7 39.9 29.8 20.6 
10 - 0.7 1.0 1.5 1.7 24.7 39.6 30.8 20.2 
15 - 0.7 0.9 1.5 1.5 24.4 39.0 32.0 20.1 
A12 20 - 0.6 0.8 1.4 1.5 26.3 35.4 34.0 20.8 
25 - 0.7 0.9 1.7 1.7 25.6 36.1 33.5 21.1 
30 - 0.6 1.0 1.6 1.4 25.9 34.4 35.1 21.3 
A13 35 - 0.7 1.1 1.8 1.5 24.2 36.4 34.3 21.0 
40 - 0.9 1.3 2.3 1.8 23.8 33.9 36.0 22.4 
A3 45 - 0.9 1.2 2.1 1.7 24.7 35.9 33.1 21.7 
50 - 0.9 1.1 1.9 1.8 23.7 37.5 33.3 21.1 
B21g 55 - 0.8 0.9 1.5 1.6 22.6 39.8 32.8 19.8 
60 - 0.6 0.7 1.3 1.5 20.6 42.7 32.6 18.6 
65 - 0.5 0.6 1.1 1.3 33.4 30.4 32.7 22.4 
IIB22g 70 - 0.5 0.6 0.9 1.2 2%.8 37.7 31.3 19.9 
75 - 0.4 0.5 0.7 1.0 30.5 35.3 31.6 20.4 
80 - 0.4 0.4 0.9 1.2 32.2 35.0 29.9 20.8 
85 - 0.5 0.5 0.6 1.0 30.8 37.2 29.4 20.1 
IIB23 90 - 0.4 0.5 1.0 1.2 32.4 36.4 28.6 20.3 
X X 
33.1 20.8 
Transect 2, Core 15 , Clyde 
All 5 — 0.8 1.2 1.6 1.9 30.0 40.1 24.4 21.4 
10 - 0.5 0.9 1.2 1.4 28.1 36.8 31.1 20.7 
A12 15 - 0.8 1.2 1.5 1.7 24.6 45;5 24.7 19.5 
20 - 0.6 1.0 1.3 1.5 27.2 35.2 32.2 21.1 
25 0.4 1.1 1.7 2.5 2.7 21.5 33.2 36.9 23.0 
30 0.6 1.6 2.5 3.6 3.9 19.4 31.4 37.0 25.8 
A13 35 0.8 2.0 3.1 4.6 4.9 17.0 33.0 34.6 27.1 
40 - 1.0 1.6 2.3 2.5 26.6 30.7 35.2 24.4 
45 0.9 2.2 3.4 5.1 5.4 20.8 30.3 31.9 29.5 
A3 50 0.4 1.0 1.7 2.5 2.7 29.9 19.6 42.2 28.8 
55 - 0.7 1.0 1.5 1.6 26.7 24.2 44.3 24.6 
60 - 0.8 1.1 1.6 1.8 26.2 24.6 43.9 24.6 
IIB21 83 - 0.4 0.6 0.9 1.1 26.1 27.5 43.4 17.6 
X X 
35.6 23.7 
200 
Particle size 
Hori­ Depth 2 1 0.5 0.25 0.10 50 20 <2 AP 
zon cm •—mm— GM ppm 
Transect 3, Core 1, Readlyn 
Ap 5 2.5 5.3 7.2 9.4 3.3 29.7 15.8 26.8 61.9 52 
10 2.0 4.3 5.9 7.7 2.9 27.2 23.1 27.9 47.3 45 
15 2.2 4.6 6.4 8.0 3.1 26.9 22.1 26.7 50.5 21 
A3 20 1.3 4.8 6.6 8.5 3.2 25.4 22.4 27.8 47.8 13 
25 1.4 5.1 6.9 8.9 3.3 26.0 21.1 26.3 52.3 10 
30 1.5 5.4 7.2 9.4 3.4 24.1 21.6 27.4 52.9 6 
IIB21 35 1.4 5.3 7.1 9.5 3.3 24.9 21.5 27.0 53.4 7 
40 1.7 5.8 7.6 10.3 3.7 23.8 19.8 27.3 59.2 5 
45 2.6 5.6 12.2 10.4 6.3 22.6 14.0 26.3 79.8 6 
50 2.5 5.5 12.0 10.3 6.2 24.4 14.7 24.4 76.0 8 
55 2.4 5.3 11.6 10.1 6.1 26.4 18.7 19.4 66.4 4 
IIB22 60 2.6 5.7 12.1 10.5 6.4 24.3 18.1 20.3 63.0 3 
79 2.6 5.6 12.0 10.4 6.3 24.5 18.4 20.2 69.8 2 
107 2.3 4.9 10.9 9.3 5.6 26.8 19.7 20.5 62.0 2 
X X 
26.1 58.1 
Transect 3, Core 2, Readlyn 
Apl 5 1.9 4.1 5.4 7.3 2.8 29.6 21.9 27.0 46.5 50 
10 1.5 3.1 4.1 5.6 2.1 23.9 32.8 26.9 33.6 39 
Ap2 15 1.6 3.4 4.5 5.9 2.3 22.6 32.9 26.7 35.0 18 
20 19 4.0 5.3 7.2 2.7 21.4 31.2 26.3 39.7 14 
A3 25 1.8 3.9 5.2 7.0 2.6 23.8 29.5 26.2 40.0 11 
30 2.1 4.2 5.7 7.6 2.9 23.2 27.8 26.5 43.7 7 
B1 35 1.9 3.8 5.2 7.2 2.7 29.7 22.7 26.5 44.7 9 
40 2.0 3.8 5.1 2.1 2.6 23.2 29.4 31.8 36.2 6 
IIB21 45 2.2 4.8 10.4 8.9 5.4 22.7 19.8 25.8 62.3 11 
50 2.1 4.3 9.9 8.8 5.3 22.8 20.1 26.9 59.3 10 
IIB22 55 2.0 4.2 9.8 8.7 5.2 22.1 22.9 25.1 55.6 8 
60 2.6 5.7 12.5 10.6 6.4 23.3 11.1 27.8 86.8 5 
70 2.5 5.4 12.0 10.3 6.5 32.5 9.5 21.3 79.4 
IIB23 80 2.7 5.8 12.5 10.7 6.7 21.6 12.6 27.4 86.6 4 
96 2.7 5.9 12.6 10.9 6.6 28.4 10.6 28.3 83.9 
X X 
27.1 39.9 
201 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GM 
AP 
ppm 
Transect 3, Core 3, Readlyn 
Apl 5 2.3 4.8 6.3 8.5 3.3 21.1 27.5 26.2 47.3 46 
10 2.1 4.4 5.8 8.1 3.0 23.0 27.0 26.6 45.3 35 
Ap2 15 2.2 4.8 6.2 8.6 3.2 21.7 27.0 26.3 47.3 14 
20 2.6 5.4 6.9 9.5 3.6 21.4 26.1 24.4 52.3 8 
A3 25 2.5 5.3 6.8 9.4 3.5 21.1 26.6 24.8 51.0 6 
30 2.0 4.2 5.6 7.5 2.9 25.8 26.7 25.3 43.7 5 
B21 35 2.1 4.3 5.8 7.7 3.0 25.1 24.1 27.9 46.9 6 
40 1.9 4.1 8.9 7.5 4.6 25.1 21.6 26.3 53.3 8 
IIB22 60 2.5 5.4 11.9 7.8 6.1 20.6 18.2 27.7 69.2 5 
X X 
26.0 48.4 
Transect 3, Core 4, Kenyon 
Ap 5 2.3 5.9 10.5 4.8 2.0 26.1 19.6 28.8 59.5 32 
10 2.4 5.8 10.4 4.9 1.9 28.6 18.1 27.9 60.4 21 
15 2.5 5.9 10.5 5.0 2.0 30.6 17.3 26.2 61.5 10 
A3 20 2.5 5.7 10.3 4.8 1.9 30.0 17.9 26.9 59.9 6 
25 2.6 5.7 10.7 5.0 2.0 27.6 20.0 26.4 . 59.2 4 
30 2.7 5.6 10.6 4.9 1.9 26.5 21.3 26.5 57.7 3 
B21 35 2.9 6.6 11.3 5.3 2.1 24.0 21.9 26.5 60.8 5 
40 2.8 5.9 11.1 5.2 2.0 23.7 22.8 26.5 60.8 5 
45 3.1 6.3 11.7 5.6 2.3 23.5 21.4 26.1 63.7 6 
IIB22 50 2.3 4.9 10.8 9.1 5.5 22.4 19.7 25.3 63.8 4 
67 2.2 5.1 10.9 9.2 5.4 22.2 19.2 26.0 66.1 3 
90 2.4 5.1 11.1 9.4 5.5 22.8 18.8 24.8 66.5 2 
112 2.5 5.2 11.2 9.5 5.6 22.3 18.6 25.1 67.7 
X X 
26.9 60.2 
202 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GM 
AP 
ppm mm 
Transect 3, Core 5> Kenyon 
Apl 5 2.0 5.1 9.1 4.2 1.8 25.6 24.3 27.9 49.1 23 
10 2.4 5.6 9.8 5.7 2.2 24.3 22.7 27.3 55.5 15 
Ap2 15 2.2 5.2 9.1 5.3 1.9 26.2 24.3 25.8 50.5 11 
20 2.2 5.4 9.4 5.5 2.0 26.9 21.9 26.7 53.9 7 
A3 25 2.4 5.8 9.9 5.9 2.3 23.5 23.1 27.1 56.2 5 
30 2.2 5.4 9.2 5.5 2.1 23.4 24.5 27.7 51.8 6 
B1 35 2.1 5.3 8.8 5.3 2.0 24.0 24.0 28.5 51.3 3 
40 2.5 5.8 9.7 5.8 2.3 25.3 21.2 27.4 57.7 2 
IIB21 45 2.5 5.3 11.8 10.0 6.1 20.6 17.7 26.0 72.2 4 
50 2.1 4.6 10.1 8.6 5.2 22.9 20.6 25.9 59.6 5 
55 2.5 5.3 11.6 9.8 5.9 22.9 16.2 25.8 72.7 
IIB22 60 2.1 4.7 10.7 9.1 5.5 20.3 22.1 25.5 60.4 3 
80 2.1 4.6 10.6 9.0 5.4 24.7 20.7 22.9 59.9 
IIB23 100 2.6 5.6 12.2 10.4 6.3 24.1 17.1 21.7 72.7 2 
IICl 110 2.2 4.7 10.3 8.7 5.3 24.5 22.7 21.6 57.1 3 
118 2.5 5.3 11.6 9.9 6.0 24.5 18.9 21.3 67.2 
X X 
27.3 53.3 
Transect 3, Core 6, Kenyon 
Ap 5 2.4 6.2 11.1 5.1 2.2 23.9 20.3 28.8 54.2 33 
10 2.7 6.7 11.9 5.6 2.5 25.6 20.8 24.2 53.1 24 
15 2.2 6.1 11.0 4.9 2.1 22.7 25.5 25.5 56.4 13 
20 2.1 6.2 11.1 5.0 2.0 22.2 26.8 24.6 56.3 9 
A12 25 2.1 6.1 11.2 5.2 2.1 24.5 23.5 25.9 53.7 6 
30 2.2 6.2 11.3 5.3 2.1 22.1 24.9 25.8 54.7 4 
35 2.1 6.0 11.1 5.1 2.0 23.2 25.7 24.8 53.6 4 
40 2.2 5.9 11.2 5.0 2.1 22.7 25.1 25.8 72.9 5 
45 2.1 5.9 11.3 5.1 2.2 21.9 26.3 25.2 74.7 3 
IIA3 50 2.2 4.6 10.2 8.7 5.3 20.2 23.3 25.5 72.8 5 
55 2.5 5.3 11.6 9.8 6.0 20.1 17.2 27.5 64.9 
60 2.5 5.5 11.9 10.0 6.1 23.5 15.5 25.0 82.7 
IIBl 65 2.4 5.4 11.8 9.8 6.0 21.7 16.8 26.1 69.1 4 
IIB21 70 2.4 5.2 11.6 9.6 5.9 24.7 19.9 20.7 63.4 3 
IIB22 90 2.7 5.8 12.9 10.9 6.6 21.0 14.5 25.6 65.6 2 
110 2.9 6.0 11.5 9.5 5.6 21.2 20.2 23.1 61.3 
X X 
25.6 56.4 
203 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 <2 
GN 
AP 
ppm mm 
Transect 3, Core 7, Floyd 
Ap 5 2.5 5.2 11.2 5.5 3.0 16.9 25.3 30.4 56.6 39 
10 1.6 3.3 7.1 3.5 1.9 27.4 24.9 30.3 40.8 27 
15 2.0 4.2 • 9.1 4.4 2.4 22.1 25.4 30.4 47.5 18 
20 2.1 4.3 9.2 4.6 2.3 21.4 25.3 30.8 48.3 10 
A12 25 2.0 4.2 9.1 4.5 2.2 21.5 23.8 32.7 49.3 5 
30 1.9 4.0 8.9 4.3 2.1 20.4 26.9 31.5 45.2 6 
35 1.4 3.4 8.0 3.6 1.7 21.8 26.8 33.3 40.9 6 
A3 40 1.5 3.3 8.1 3.4 1.8 20.2 26.7 35.4 41.2 5 
45 1.9 3.9 9.0 4.1 2.2 19.1 27.4 32.4 44.8 4 
IIBl 50 2.5 5.4 12.0 10.1 6.1 19.4 16.0 28.5 77.0 5 
55 2.1 4.6 10.1 8.5 5.2 23.9 16.6 29.0 65.0 
11321 60 2.2 4.9 10.6 8.8 5.3 24.0 17.9 26.3 64.9 4 
70 2.3 5.0 10.7 8.6 5.1 24.7 20.6 23.0 61.1 
IIB22 80 2.1 4.9 10.5 8.7 5.2 24.2 21.5 22.9 59.2 2 
95 2.3 5.0 10.6 8.8 5.3 21.9 21.3 24.8 61.9 
X X 
32.4 46.1 
Transect 3, Core 8, Floyd 
Ap 5 1.9 4.6 7.2 5.8 2.4 25.2 21.5 31.4 49.8 25 
10 2.0 4.5 7.6 6.0 2.5 25.8 23.4 28.2 48.5 18 
15 1.9 4.3 6.7 5.1 3.5 22.5 25.0 32.0 44.9 12 
20 1.5 3.8 7.0 5.5 3.1 22.7 25.9 30.5 43.2 6 
A12 25 1.6 3.9 7.4 4.7 3.2 22.0 25.7 31.5 43.8 4 
30 1.7 4.9 6.5 4.8 3.1 22.4 24.6 32.0 45.7 3 
A3 35 1.6 2.7 5.1 5.6 4.0 23.2 24.6 33.2 40.4 5 
40 1.5 3.0 5.5 5.9 3.1 20.9 25.7 34.4 40.5 7 
Bl 45 1.8 2.9 5.6 5.8 3.2 21.4 25.3 34.0 41.4 6 
50 1.6 2.2 6.0 5.1 3.4 21.6 25.9 34.2 39.2 4 
IIB21 55 1.6 3.6 7.9 6.7 4.0 26.3 23.5 26.4 43.1 3 
60 2.2 4.8 10.5 8.9 5.4 24.0 17.9 26.3 64.6 
IIB22 70 1.7 4.2 9.6 8.2 5.0 24.7 23.6 23.0 52.5 3 
80 2.1 4.7 10.3 8.7 5.3 24.2 21.5 23.2 58.9 
92 2.2 4.9 10.6 8.9 5.2 23.9 23.7 20.6 57.0 
X X 
32.1 43.7 
204 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 0.5 0.25 0.10 50 20 2 
GM 
AP 
ppm uuu 
Transect 3, Core 9, Floyd 
Ap 5 1.9 4.1 8.8 4.3 2.4 23.3 23.3 31.9 48.3 35 
10 2.0 4.2 9.0 4.5 2.5 24.0 22.2 31.6 50.3 23 
15 2.0 4.0 8.8 4.3 2.4 21.1 23.2 32.2 49.6 15 
20 2.3 4.5 9.5 4.8 2.7 21.0 22.3 32.9 53.5 13 
A13 25 1.9 4.0 8.8 4.5 2.4 24.2 22.0 32.2 49.4 9 
A3 30 1.6 3.6 8.2 4.1 2.1 24.2 25.0 31.2 43.8 6 
35 2.1 4.6 9.9 4.8 2.7 25.8 19.6 30.5 55.6 7 
40 2.0 4.7 9.8 4.7 2.5 22.7 25.2 28.4 49.9 5 
45 1.7 4.1 9.0 4.1 2.2 25.0 25.5 28.4 45.4 4 
IIB21 50 2.1 4.6 10.1 8.6 5.2 21.1 21.7 26.6 58.9 3 
60 2.1 5.7 10.2 8.6 5.3 22.1 21.7 24.3 60.9 
X X 
31.4 49.6 
Transect 3, Core 10 , Clyde 
Ap 5 1.0 2.7 6.1 6.6 4.1 24.0 24.5 31.0 41.4 20 
10 1.1 2.9 6.2 6.5 4.1 23.8 23.4 32.0 42.8 16 
A12 15 1.2 3.0 6.1 6.2 3.9 23.5 23.9 31.9 43.1 7 
20 1.4 2.9 6.2 6.3 4.0 23.8 23.1 32.3 43.8 9 
25 1.4 3.0 6.3 6.4 3.9 23.2 23.5 32.3 43.8 8 
A3 30 1.4 2.9 6.2 6.2 4.1 23.4 25.3 30.5 43.8 10 
35 1.7 2.8 6.2 4.0 3.9 23.8 25.2 32.4 41.8 6 
40 1.7 3.0 6.5 4.2 4.0 23.3 25.5 31.8 40.4 9 
45 1.8 3.3 6.9 4.5 4.1 22.7 26.7 30.0 41.1 6 
B1 50 2.2 4.7 4.7 4.9 4.1 22.2 22.2 35.0 41.7 7 
55 1.6 3.4 6.8 4.9 3.0 24.8 23.7 31.8 46.8 5 
50 1.8 3.7 8.3 5.2 3.2 25.3 22.6 29.9 47.9 
IIB21 70 2.2 4.8 10.6 8.9 5.4 21.4 20.4 26.3 62.3 3 
80 2.3 4.0 10.8 9.1 5.5 20.3 20.7 26.4 63.5 
IIB22 90 2.3 5.0 11.1 9.2 5.6 29.8 14.9 22.1 67.9 2 
100 2.4 5.1 11.2 9.3 5.4 20.2 20.7 25.7 64.9 
115 2.5 5.2 11.3 9.4 5.4 23.2 21.7 21.3 62.6 
X X 
31.9 43.2 
205 
Particle size 
Hori­ Depth 2 1 0.5 0.25 0.10 50 20 <2 AP 
zon cm —ym— GM ppm 
Transect 3, Core 11. , Clyde 
Ap 5 1.5 3.2 7.5 4.8 2.9 22.5 25.5 33.1 43.4 17 
10 1.6 3.3 7.7 4.7 2.9 23.5 23.2 33.1 45.0 14 
15 1.7 3.5 7.4 4.7 3.0 23.5 23.7 32.5 44.9 10 
20 1.8 3.3 7.1 4.5 3.9 23.8 23.6 32.0 44.4 7 
A12 25 1.8 3.4 7.0 4.4 3.8 22.0 25.8 31.8 42.7 6 
30 1.8 3.2 6.7 4.2 3.7 22.2 23.9 34.3 43.3 8 
35 1.8 3.4 6.5 4.1 3.6 23.6 23.8 33.2 43.1 7 
A3 40 2.0 3.7 7.0 4.4 3.8 22.5 24.6 32.0 44.6 5 
45 2.3 4.1 7.5 4.8 4.1 21.7 23.7 31.8 48.4 8 
B1 50 2.5 4.4 8.0 5.1 4.3 20.6 22.5 32.6 52.2 10 
55 2.2 2.9 5.2 3.6 3.9 24.1 25.0 33.1 40.1 6 
60 1.8 3.4 5.5 3.1 3.5 22.4 25.6 34.7 39.5 5 
IIB21 65 2.1 4.6 10.1 8.6 5.2 24.6 16.8 28.0 60.5 2 
70 2.1 4.6 10.1 8.5 5.0 21.1 20.5 28.1 64.1 
IIB22 80 2.4 5.1 10.7 9.0 5.2 18.0 21.3 28.3 74.5 3 
90 2.7 5.6 11.5 9.5 5.5 25.9 14.5 24.8 66.8 2 
100 2.6 5.3 11.0 9.1 5.3 23.4 18.7 24.6 67.8 
119 2.7 5.4 11.1 9.2 5.4 23.2 18.6 24.4 65.2 
X X 
32.9 44.3 
Transect 3, Core 12 , Clyde 
Ap 5 1.5 3.2 7.4 4.8 2.8 21.1 25.7 33.5 42.4 17 
10 1.5 3.4 7.7 5.0 2.9 20.4 25.7 33.4 43.6 15 
15 1.4 3.1 7.3 4.7 2.8 21.9 24.9 33.9 42.4 11 
20 1.3 3.0 7.1 4.6 2.7 22.1 24.5 34.7 41.8 8 
A12 25 1.3 2.8 6.9 4.4 2.6 22.4 24.1 35.5 41.3 5 
30 1.2 2.7 6.8 4.3 2.5 22.5 24.1 35.9 40.6 7 
35 1.3 2.6 6.6 4.1 2.5 20.6 24.8 37.5 38.3 8 
40 1.3 2.8 6.9 4.3 2.6 20.2 25.8 36.1 40.0 6 
A3 45 1.2 2.6 6.5 4.1 2.5 18.4 27.2 37.5 37.7 9 
50 1.3 2.9 7.0 4.4 2.6 19.4 27.7 34.7 39.0 7 
B1 55 1.8 3.6 7.9 5.1 3.1 20.1 24.8 33.6 45.9 6 
60 1.7 3.5 7.8 5.0 3.2 22.3 24.0 32.5 45.6 
IIB21 65 1.7 3.6 8.0 6.8 4.1 23.2 24.0 28.6 47.9 3 
75 2.2 4.2 8.9 7.6 4.6 24.5 20.5 27.5 55.8 
IIB22 105 2.5 4.7 8.5 8.1 4.8 26.2 19.7 25.5 59.9 2 
X X 
34.9 41.6 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 
urn 
8 4 <2 
GM 
Transect 4, Core 1, Readlyn 
Ap 5 2.5 5.2 6.8 9.2 3.5 5.8 15.3 12.4 8.0 5.1 26.3 43.4 
10 2.4 5.1 6.6 9.0 3.4 5.8 14.6 12.4 5.8 6.6 27.7 43.0 
15 2.8 5.7 7.4 9.5 3.8 3.5 14.0 12.6 9.8 4.2 26.7 45.7 
A12 20 2.3 5.0 6.5 8.8 3.3 5.1 14.6 12.4 8.0 6.6 27.4 39.8 
25 2.4 5.2 6.9 9.0 3.4 2.3 6.5 15.2 11.6 4.7 30.9 38.8 
30 2.8 5.8 7.6 9.6 3.7 4.2 6.3 18.2 8.4 7.0 25.9 41.9 
35 2.7 5.8 7.2 9.1 3.6 3.5 15.2 10.5 9.8 4.9 26.6 46.7 
A3 40 2.7 6.6 7.5 9.2 3.7 3.5 14.7 10.5 9.8 4.9 16.9 47.1 
45 2.9 6.1 8.2 9.7 3.9 3.7 10.4 9.5 8.8 5.4 31.3 51.9 
IIBl 50 3.4 7.2 9.5 12.9 4.9 2.5 6.8 8.7 8.0 6.8 29.1 63.1 
55 5.1 7.9 14.0 13.1 6.5 2.6 10.0 7.4 6.9 3.7 22.8 89.5 
60 6.1 9.4 16.6 15.5 7.7 2.7 3.6 7.2 5.4 3.6 22.2 123.1 
IIB21 70 7.3 11.3 19.9 18.6 9.3 1.7 3.0 5.3 3.3 2.0 18.3 177.0 
80 6.7 10.3 18.2 17.0 8.5 1.6 3.6 6.4 2.4 2.4 23.6 163.3 
IIB22 95 6.2 12.8 22.5 21.0 10.5 1.8 3.0 3.0 2.3 2.3 13.6 197.4 
IIB23 110 7.2 11.2 19.8 18.5 9.2 2.3 4.6 4.3 3.3 2.6 17.0 168.3 
112 2.9 6.1 13.6 11.5 6.9 4.1 5.9 7.7 4.7 4.1 32.5 85.2 
X X 
27.7 44.3 
Transect 4, Core 2, Readlyn 
Ap 5 1.9 4.0 5.3 7.1 2.7 3.2 13.4 16.6 8.7 11.0 26.0 27.4 
10 1.9 3.9 5.2 7.0 2.6 5.6 21.6 10.4 8.8 6.4 27.2 33.3 
15 1.3 2.9 3.8 5.2 2.0 3.4 20.4 14.5 9.4 7.7 29.4 24.7 
20 1.4 3.1 3.6 4.9 2.1 5.0 19.1 14.1 10.8 6.0 29.9 25.8 
A12 25 2.2 3.6 6.6 5.4 2.8 4.3 16.2 14.5 9.3 6.0 29.1 32.5 
30 2.0 4.2 8.7 6.2 3.8 5.3 16.4 14.3 6.8 8.3 24.0 36.1 
A3 35 2.2 2,8 7.9 5.1 3.1 3.2 18.4 15.2 9.6 4.0 28.5 33.9 
40 2.3 2.7 7.8 5.2 3.0 3.2 14.4 14.4 10.4 8.8 27.8 29.2 
45 2.4 2.8 7.9 5.3 3.1 6.3 17.4 13.4 9.5 4.8 27.1 35.1 
Particle size 
Horl- Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 
zon cm mm rrym——~t—-——t— GM 
IIB21 50 1.9 2.1 7.0 4.6 2.6 3.8 17.2 15.6 11.5 6.6 27.1 27.1 
55 5.3 8.2 14.5 13.5 6.7 5.7 16.4 6.3 9.4 5.2 8.8 73.4 
60 3.8 6.0 10.5 9.8 4.9 2.0 9.8 12.4 9.1 7.2 24.7 50.9 
IIB22 70 5.8 9.0 15.9 14.9 7.4 5.2 14.1 11.3 7.1 4.2 5.2 81.4 
80 6.4 9.9 17.5 16.4 8.1 1.7 5.9 9.2 5.9 3.4 21.6 105.6 
90 1.1 2.4 5.4 4.5 2.7 3.4 18.5 14.3 10.1 5.9 31.9 26.3 
IIB23 100 1.3 2.7 5.9 4.8 2.9 4.1 17.2 19.7 12.3 7.4 21.7 24.3 
116 - - - - - 1.4 9.5 7.7 5.0 2.7 18.9 
X X 
27.7 28.7 
Transect 4, Core 3, Readlyn 
Ap 5 2.3 4.0 8.7 3.3 2.0 4.0 11.2 10.4 11.2 13.6 29.6 26.9 
10 2.2 2.1 7.8 3.5 2.3 4.2 13.3 14.9 8.3 11.6 30.7 25.6 
15 2.1 3.0 6.9 4.1 1.8 2.5 19.9 14.9 9.2 5.8 30.7 29.7 
20 2.0 2.8 6.3 4.2 1.3 2.5 20.0 15.0 9.2 5.8 30.8 28.4 
,A12 25 2.0 1.9 6.5 4.3 2.0 1.7 16.6 14.9 14.9 9.1 25.7 22.5 
30 2.1 2.1 7.3 2.5 1.5 3.3 18.3 17.4 13.3 7.5 23.2 23.6 
35 2.3 2.4 7.5 4.2 - 2.5 18.3 17.4 13.3 7.5 24.1 24.7 
40 2.1 2.4 8.5 4.6 2.4 3.9 19.8 16.6 11.9 5.5 21.3 29.4 
IIA3 45 3.2 5.4 8.5 2.3 1.7 5.6 19.0 17.1 11.8 6.0 19.4 32.7 
50 5.6 7.8 9.4 2.3 2.7 4.3 17.3 15.1 10.1 5.8 19.4 44.8 
55 6.2 8.3 10.4 5.6 4.9 3.3 13.9 11.2 7.9 5.9 23.7 60.6 
IIB21 60 8.5 10.7 12.3 6.2 4.9 3.0 12.6 9.0 7.2 5.4 20.2 83.4 
75 6.7 9.8 11.2 4.3 2.1 3.3 13.9 9.9 7.9 5.9 25.1 65.9 
IIB22 90 5.1 6.6 104. 4.8 2.2 2.8 8.4 9.8 8.4 6.3 35.4 56.4 
lie 105 6.8 6.2 9.2 3.4 2.6 2.1 12.1 9.2 7.8 6.4 33.4 56.1 
120 7.7 6.2 9.6 3.5 2.7 4.9 12.6 9.1 9.8 9.1 24.5 49.6 
X 
27.0 
X 
26.4 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 4 <2 
CM 
Transect 4, Core 4, Kenyon 
Ap 5 3.7 4.2 5.6 3.2 1.5 4.9 15.6 13.1 13.1 12.3 22-9 25.2 
10 3.4 4.2 6.3 3.8 1.4 4.9 17.0 17.0 13.0 7.3 21.9 28.5 
15 2.8 4.2 5.9 2.9 1.7 3.3 19.7 18.0 10.7 8.2 22.6 26.6 
A3 20 0.6 2.9 4.6 2.1 1.1 5.3 18.7 18.7 14.2 8.0 24.0 19.6 
25 0.4 2.6 3.5 2.4 1.1 5.4 19.4 18.4 14.4 8.1 24.3 18.5 
B1 30 0.5 2.3 3.1 1.5 1.4 4.6 19.1 15.5 13.7 14.6 23.7 15.4 
35 0.6 2.6 3.5 1.3 1.2 9.0 16.2 16.2 14.4 9.9 24.3 18.2 
40 2.7 2.5 3.6 1.4 1.3 5.3 22.0 12.3 11.4 8.8 28.2 22.3 
45 2.5 3.7 4.8 2.1 2.6 5.0 21.0 14.3 7.6 8.4 27.7 27.2 
IIB21 50 3.7 6.9 9.8 5.3 2.9 3.6 12.8 17.0 6.4 4.3 27.0 50.0 
55 4.0 7.4 10.1 5.5 3.0 2.8 12.6 13.3 7.7 8.4 25.2 46.7 
60 4.2 7.5 9.9 5.8 3.3 2.1 17.3 13.1 7.6 4.2 24.8 53.1 
IIB22 80 4.5 8.0 10.0 5.5 3.3 2.8 14.5 14.5 6.2 4.8 26.2 55.6 
IXC 89 7.3 10.2 17.5 6.1 3.3 2.2 10.6 11.7 5.6 4.5 21.3 92.3 
X 
24.4 
X 
20.4 
Transect 4, Core 5, kenyon 
Ap 5 3.9 5.9 10.1 8.2 4.3 5.4 15.0 10.2 6.8 4.8 25.8 56.3 
10 3.8 6.3 9.5 9.8 4.5 4.6 13.9 9.9 6.6 4.6 26.4 59.6 
A3 15 5.4 5.4 12.7 10.2 2.5 2.8 13.4 8.3 6.4 3.8 28.2 72.9 
20 5.3 4.4 11.1 8.9 3.2 4.5 12.2 9.0 6.4 6.8 28.2 58.2 
25 6.7 6.2 11.4 8.3 3.4 4.5 9.6 9.0 6.4 7.0 27.5 67.4 
30 6.6 6.3 11.5 8.4 3.5 3.8 10.9 8.3 7.7 5.8 27.5 68.5 
B1 35 7.0 6.9 12.9 8.5 3.1 1.9 9.9 9.9 6.8 7.4 26.0 69.7 
40 5.0 7.2 14.3 10.8 3.4 2.4 9.4 5.9 6.5 8.9 26.0 72.2 
45 4.8 7.3 14.1 10.6 3.2 3.6 8.4 7.2 8.4 5.4 27.0 76.0 
IIB21 50 5.1 6.9 14.5 10.6 3.0 3.5 8.3 5.9 7.1 7.7 26.6 75.0 
55 5.2 5.3 11.4 10.8 0.8 3.3 8.6 5.3 8.6 15.2 25.1 46.4 
60 1.9 4.3 7.2 8.5 3.7 2.9 16.1 7.3 5.8 13.1 27.7 44.7 
Particle size 
Hori- Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 
zon cm mm ym r GM 
IIB22 75 4.6 7.4 7.4 4.6 2.1 3.7 17.0 14.1 6.7 5.9 26.6 46.0 
IICl 90 4.4 10.0 8.6 3.0 1.6 6.5 11.5 13.7 7.9 5.8 26.6 51.8 
115 4.7 6.1 12.9 3.5 1.5 6.3 11.2 13.3 8.4 4.9 25.9 54.8 
X X 
26.9 59.6 
Transect 4, Core 6, Kenyon 
Ap 5 2.4 5.1 8.3 6.1 2.3 5.3 17.5 11.4 7.6 4.6 29.6 48.9 
10 5.0 6.2 11.1 8.5 1.8 3.4 13.4 10.7 7.4 4.7 27.5 61.9 
A3 15 0.7 3.6 4.5 1.6 1.3 4.4 19.4 19.4 4.4 11.4 29.0 21.4 
20 1.2 5.1 9.4 2.3 1.0 4.0 20.0 10.4 8.8 8.8 29.0 31.4 
B1 25 1.0 4.3 11.6 4.8 1.3 3.1 17.7 16.9 8.5 5.4 25.4 35.6 
30 1.6 4.6 11.5 6.3 1.2 2.3 15.0 15.0 9.0 7.5 26.0 36.7 
35 2.3 5.2 11.8 6.4 1.1 2.2 16.1 15.4 7.3 4.4 27.8 45.2 
40 - 5.9 12.6 7.2 1.6 2.9 16.0 14.5 7.3 5.8 26.2 42.0 
B21 45 1.1 4.5 11.3 6.2 1.5 3.0 16.5 15.8 8.3 3.8 27.8 40.2 
IIB22 50 2.9 6.2 11.8 4.3 1.2 3.7 14.8 14.8 7.4 7.4 25.9 42.4 
68 2.9 8.3 12.6 4.1 0.4 3.6 14.4 15.1 8.6 2.9 27.4 53.0 
95 3.1 9.8 12.4 4.2 1.1 2.8 14.5 9.7 8.3 6.9 26.9 54.5 
X 
27.6 
. X 
39.6 
Transect 4, Core 7, Kenyon 
A1 5 1.3 3.2 5.2 3.8 1.1 4.3 17.9 13.6 11.9 7.7 29.8 24.2 
10 1.1 2.7 4.9 3.8 1.0 4.3 18.0 17.2 9.5 6.9 30.1 23.8 
15 1.0 2.6 5.1 4.1 0.9 6.0 18.9 15.5 9.5 6.0 30.1 25.4 
20 — — - - - 2.9 15.3 11.7 8.8 4.4 29.9 -
A3 25 1.1 1.2 4.1 2.4 0.7 3.6 18.7 1 7 . 8  12.5 8.0 28.5 18.4 
30 1.1 1.1 4.2 3.8 1.1 3.6 19.6 19.6 8.9 8.0 29.4 20.4 
35 0.2 2.0 5.7 3.6 1.2 6.0 19.1 14.8 8.7 7.8 30.5 23.1 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 
-Jim 
4 <2 
GM 
B1 40 1.7 2.1 5.8 3.7 1.3 6.0 18.7 14.5 8.5 6.0 31.5 27.3 
45 1.9 2.3 6.0 3.9 1.4 5.0 19.3 16.0 9.2 6.7 27.7 26.6 
50 2.4 2.8 8.1 4.4 1.9 3.2 18.4 16.8 8.8 4.0 28.8 33.0 
IIB21 55 3.4 4.8 11.4 6.4 3.9 2.8 16.1 11.2 7.0 4.2 28.7 52.5 
60 5.6 13.4 15.3 8.9 4.2 2.1 9.5 12.1 4.8 2.7 21.7 104.8 
70 5.3 10.1 9.2 6.3 1.0 2.7 7.5 6.1 12.9 10.8 27.8 50.4 
IIB22 90 4.7 9.1 8.5 5.9 1.1 2.8 14.2 14.2 7.8 4.3 27.7 54.6 
IICl 105 4.6 9.1 8.3 5.8 1.0 2.9 15.8 14.4 6.5 5.0 26.5 53.3 
122 4.4 9.3 8.4 5.8 1.1 3.6 17.3 11.5 7.2 5.0 26.4 54.5 
X X 
29.6 24.7 
Transect 4, Core 8, Kenyon 
Ap 5 0.8 2.0 5.8 3.0 1.1 5.2 16.5 15.6 11.3 6.5 32.2 23.3 
10 0.6 2.1 5.2 3.2 1.5 5.4 16.2 15.3 13.6 7.0 30.0 21.4 
15 0.7 2.8 5.7 3.2 2.1 6.5 17.2 16.2 9.4 6.5 31.5 23.9 
20 0.6 1.7 4.6 2.4 1.1 4.3 18.7 14.8 12.9 5.4 33.5 20.8 
A12 25 1.4 1.4 3.7 1.9 1.8 5.4 18.4 14.8 13.9 6.1 30.5 20.5 
30 0.6 1.7 3.8 2.1 0.8 3.6 18.9 14.4 16.2 9.0 28.9 16.9 
A3 35 0.5 1.4 3.7 1.9 0.7 5.5 17.5 19.3 12.0 7.4 30.4 18.0 
40 0.4 1.5 3.5 1.8 0.8 3.7 19.3 18.4 10.1 11.0 29.4 16.5 
45 0.6 1.6 3.8 1.7 1.4 3.6 20.9 19.1 10.0 9.1 28.2 18.1 
50 0.9 3.1 5.9 2.0 1.5 6.9 18.0 12.9 9.5 7.7 31.0 25.0 
IIB21 55 0.8 2.8 5.7 1.8 1.3 3.5 20.9 18.3 7.8 9.6 27.0 21.6 
60 1.0 2.6 6.1 1.9 1.7 4.4 16.5 17.4 9.5 10.4 28.7 21.4 
IIB22 70 2.2 5.2 11.1 9.4 5.7 2.0 10.6 8.6 6.6 11.2 27.0 46.0 
80 2.6 4.3 10.2 8.3 4.1 2.8 18.2 2.8 8.4 11.2 27.1 42.0 
94 2.4 4.2 10.1 8.2 4.0 1.4 14.9 9.2 9.9 9.2 26.3 39.0 
X 
30.6 
X 
20.4 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 4 <2 
GM 
Transect 4, Core 9, Kenyon 
Ap 5 0.6 2.3 6.1 3.2 1.2 3.4 20.6 7.7 11.1 13.8 29.2 20.1 
10 0.7 2.2 6.2 3.3 1.2 3.4 18.9 17.2 10.3 8.6 27.5 21.1 
15 0.6 2.4 6.0 3.1 1.4 4.3 18.9 14.6 12.0 8.6 27.5 21.9 
20 0.6 2.1 5.8 3.0 1.4 3.5 18.3 20.0 9.6 7.8 27.8 21.6 
A12 25 0.8 2.3 5.8 3.2 1.6 3.4 18.0 14.6 13.8 9.5 26.7 20.6 
30 0.9 2.2 6.0 3.0 1.0 3.5 16.5 19.1 11.3 9.6 27.0 20.5 
A3 35 1.7 2.7 6.5 5.1 1.1 3.3 15.8 19.9 10.0 8.3 25.7 25.0 
B1 40 2.8 2.9 7.3 5.6 1.3 4.0 15.2 20.0 8.8 6.4 25.6 30.6 
45 2.7 3.2 8.5 5.8 1.8 4.7 17.9 11.7 8.6 8.6 26.5 33.6 
50 2.9 4.2 10.3 7.5 6.3 3.5 13.1 13.1 5.5 4.8 29.0 51.3 
IIB21 55 2.7 4.1 10.1 7.2 6.0 2.8 12.6 14.7 6.3 4.9 28.7 47.3 
60 - - - - - 3.4 18.9 18.9 10.3 6.9 27.5 -
IIB22 75 - - - - - 2.1 14.0 16.8 6.3 4.9 25.9 -
90 3.4 3.8 9.8 7.1 5.3 4.3 16.3 8.5 5.0 7.8 29.1 47.9 
IICl 105 3.2 3.6 9.6 6.9 5.5 4.3 16.6 7.9 5.8 6.5 31.0 48.9 
115 3.1 5.5 9.5 7.8 5.7 4.5 15.9 8.2 5.5 6.2 28.1 53.8 
X X 
27.3 26.6 
Transect 4, Core 10, Floyd 
Ap 5 1.2 4.9 13.2 6.9 2.6 2.8 14.2 12.1 7.8 4.3 29.8 48.5 
10 1.3 4.8 13.4 7.1 2.8 3.6 13.5 12.8 7.8 4.3 29.1 48.7 
15 1.4 1.6 6.1 3.2 1.1 2.6 19.1 18.3 11.3 5.2 30.5 23.3 
A12 20 1.1 1.7 6.4 3.4 1.3 6.0 17.2 15.5 6.9 11.2 29.2 23.0 
25 1.2 1.9 6.7 3.6 1.4 3.4 17.0 17.0 11.9 8.5 27.2 22.4 
A3 30 1.1 1.8 6.9 3.7 1.5 3.4 18.7 17.0 10.2 8.5 27.2 23.2 
35 1.1 2.3 7.1 3.9 1.6 5.0 19.1 13.3 10.8 8.3 26.6 25.2 
40 1.3 3.5 9.6 4.5 2.0 4.0 19.0 11.9 7.9 8.7 27.7 31.9 
B1 45 2.6 3.9 12.4 6.3 2.5 2.2 13.1 13.9 12.3 3.7 27.0 42.2 
Particle size 
Hori­ Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 
zon cm GM uuu 
B21 50 1.9 4.3 12.7 7.1 2.9 2.1 12.8 13.5 5.7 8.5 28.4 43.3 
IIB22 60 2.3 5.4 8.8 7.4 4.2 4.3 13.7 12.2 7.2 5.0 29.5 46.7 
80 2.5 4.3 9.3 7.9 4.7 2.1 18.5 9.2 5.7 6.4 29.1 
X 
28.4 
46.5 
X 
30.4 
Transect : 4, Core 11, Floyd 
AP 5 1.1 1.8 5.2 2.2 1.1 2.6 19.3 18.5 10.6 9.7 27.3 19.4 
10 0.8 1.2 4.0 1.9 0.8 4.6 17.3 19.1 12.7 9.1 28.2 17.2 
15 0.7 1.3 4.1 1.9 1.0 5.5 17.3 18.2 13.7 8.2 28.2 17.8 
A12 20 - - - - - 2.6 22.4 14.6 9.5 6.9 30.1 -
25 0.9 2.1 6.5 3.2 1.4 3.5 16.5 16.5 13.9 7.0 28.5 22.1 
A3 30 0.9 1.8 5.8 2.9 1.2 3.5 16.5 16.5 13.1 9.6 27.8 19.7 
35 0.8 1.6 5.5 2.6 1.0 3.5 18.5 13.2 18.5 7.0 28.3 19.0 
B1 40 - - - - - 3.6 15.1 18.7 9.8 13.4 28.5 -
45 0.8 1.5 5.4 2.5 0.9 2.7 17.8 26.7 2.7 11.6 27.6 19.4 
50 - - - - - 2.6 20.2 15.8 11.4 9.7 28.5 -
B21 55 1.1 1.9 5.5 2.9 1.3 6.1 16.9 14.8 13.1 9.6 27.0 21.0 
IIB22 60 0.9 1.8 5.3 2.6 1.1 6.1 22.9 15.0 9.7 4.4 29.9 24.7 
70 1.8 2.2 4.9 3.8 2.3 6.8 23.8 14.5 8.5 4.3 27.2 28.4 
84 - - - - - - - - - - - -
X 
27.9 
Transect 4, Core 12, Floyd 
X 
19.2 
Ap 5 - - 2.2 1.4 0.8 5.8 15.4 22.1 11.5 11.5 29.3 13.3 
10 - - 1.0 1.6 1.4 4.8 18.2 21.1 11.5 10.6 29.8 13.2 
15 — - 1.2 1.5 1.3 2.9 24.0 15.4 14.4 9.6 29.7 13.4 
20 - - 1.8 1.7 1.3 4.8 18.1 15.2 14.3 12.4 30.4 12.9 
A12 25 - - 2.1 1.5 1.2 2.9 19.0 22.8 10.5 10.3 29.5 13.6 
30 — — 2.2 1.5 1.1 2.9 18.1 22.8 10.5 11.4 29.5 13.2 
Particle size 
Hori- Depth 2 1 .5 .25 .125 62 
zon cm mm-
A3 35 - - 2.5 1.1 0.4 3.2 
40 - - 2.4 1.5 1.0 4.8 
B1 45 - - 3.0 2.2 - 4.8 
50 - - 3.8 2.4 - 7.6 
Bll 55 3.2 4.3 8.6 6.1 3.4 4.7 
IIB22 60 4.5 6.7 12.3 9.5 4.8 3.7 
IIB23 80 4.5 8.6 17.4 12.7 7.9 3.8 
IICl 92 2.9 7.3 12.1 9.4 3.6 2.6 
96 3.0 4.2 10.2 7.5 4.6 2.8 
Transect 4, Core 13, Clyde 
Ap 5 0.6 1.3 3.5 2.1 0.9 5.5 
10 0.6 1.2 2.7 2.0 0.8 5.6 
15 0.8 1.4 2.9 2.2 1.0 3.7 
20 - 2.2 5.1 2.6 1.2 3.6 
A12 25 1.5 2.3 5.3 2.5 1.3 2.6 
30 - 3.6 8.1 4.1 1.8 2.5 
A3 35 2.3 2.1 5.2 2.1 1.3 3.5 
40 1.8 2.2 5.3 2.2 1.4 4.4 
B21 45 1.9 2.0 5.1 2.0 1.5 5.2 
50 2.0 2.1 5.2 2.1 1.6 3.5 
B22 55 1.8 2.2 4.2 2.3 1.4 8.7 
60 2.3 2.7 4.5 2.6 1.7 19.5 
65 2.2» 2.6 4.7 2.8 1.8 3.4 
IIB23 70 4.2 2.2 6.9 5.4 2.3 2.4 
80 2.6 4.3 9.2 7.3 5.2 2.1 
IICl 90 2.4 4.1 8.9 7.2 5.1 2.9 
102 2.7 4.4 9.0 7.0 5.3 2.9 
31 16 <2 
-ym GM 
19.7 22.8 11.1 11.6 28.6 13.1 
19.0 24.7 9.5 6.7 30.4 15.5 
19.7 21.6 12.3 6.8 29.6 15.5 
16.2 22.2 12.8 4.8 30.2 17.2 
21.5 8.9 5.2 5.2 28.9 46.7 
12.4 13.2 6.8 2.5 23.6 67.5 
9.3 9.6 4.5 2.8 18.9 100.8 
14.1 12.8 5.6 5.3 24.3 59.2 
16.4 14.2 5.6 4.9 26.6 47.6 
X X 
29.7 17.0 
18.4 14.7 14.7 10.1 28.2 16.7 
19.5 14.9 14.0 11.1 27.9 15.8 
18.4 24.8 9.2 7.4 28.5 17.8 
19.6 19.6 10.7 8.9 26.7 19.2 
21.8 15.7 9.6 6.1 31.3 24.0 
15.6 21.3 9.8 5.7 27.0 26.3 
17.4 22.6 10.4 5.2 27.8 23.4 
17.4 25.2 6.1 7.0 27.0 23.5 
16.5 25.2 5.2 7.8 27.6 23.1 
14.8 22.6 10.4 6.1 29.6 22.5 
21.8 17.4 13.1 7.0 19.1 22.2 
22.1 17.9 12.8 8.5 5.4 24.9 
16.1 22.1 9.4 6.9 28.1 23.5 
15.8 16.6 7.9 6.3 30.0 33.7 
15.6 14.9 6.3 7.1 24.9 41.0 
15.1 15.1 6.5 7.2 25.2 39.6 
15.8 15.1 6.5 5.8 25.5 42.5 
X X 
27.4 22.6 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 4 <2 CM 
Transect 4, Core 14, Clyde 
Ap 5 1.6 1.2 7.4 4.1 1.8 3.4 16.8 16.8 13.4 5.9 27.7 24.5 
10 1.7 1.4 6.6 4.2 2.0 3.4 16.0 18.5 11.7 5.9 28.6 24.7 
15 1.8 1.5 6.7 4.4 2.1 4.2 16.3 14.3 9.2 7.6 31.9 26.5 
20 1.8 1.7 6.9 4.6 2.3 4.2 16.4 15.6 11.6 5.8 29.1 27.0 
A12 25 2.1 2.1 9.8 5.5 2.6 4.0 15.6 13.6 12.6 4.7 28.4 33.4 
30 1.7 2.7 11.1 6.2 2.5 3.8 15.2 9.9 9.1 4.6 33.4 41.2 
35 2.1 3.1 11.6 6.8 2.9 3.0 14.1 10.4 8.9 5.2 32.6 43.4 
A3 40 2.0 3.5 12.0 7.2 3.1 3.6 10.8 10.8 7.2 5.0 34.6 49.0 
45 1.6 6.7 18.0 9.4 3.5 2.4 9.6 8.4 6.2 3.6 30.6 78.9 
50 1.7 7.3 19.8 10.3 3.9 1.7 6.8 6.3 5.7 2.9 33.6 101.2 
B1 55 1.5 5.4 14.6 7.6 2.8 1.4 9.5 7.5 7.5 3.4 38.8 66.4 
IIB21 60 2.9 6.8 10.5 8.9 5.4 4.8 9.8 6.7 6.5 4.1 33.6 69.5 
75 1.8 4.6 10.3 8.8 5.3 3.5 7.6 9.7 5.5 4.8 38.0 58.0 
IIB22 90 2.8 4.8 10.5 8.9 5.1 3.4 9.5 7.5 5.4 8.1 34.0 54.9 
105 2.9 5.2 11.4 9.6 5.8 4.6 8.5 7.8 6.5 6.5 31.2 60.6 
120 2.3 4.8 10.5 8.9 5.4 4.1 8.2 8.2 8.2 9.5 29.9 46.4 
X 
30.8 
X 
39.4 
Transect 4, Core 15, Clyde 
Ap 5 0.9 3.6 9.8 5.5 1.9 5.5 12.5 12.5 8.8 5.5 33.5 36.5 
10 0.9 3.7 9.8 5.2 1.8 3.9 12.5 13.8 7.8 9.4 31.2 31.6 
15 1.7 3.5 9.5 4.9 1.5 2.4 14.4 13.6 9.6 7.9 32.0 30.0 
A12 20 0.8 3.6 9.6 4.8 1.6 4.0 13.4 12.6 7.9 9.5 32.4 30.8 
25 0.7 3.7 9.7 4.6 1.5 4.8 13.6 12.0 11.2 7.0 31.2 31.3 
30 1.1 4.1 9.8 5.0 1.8 1.6 13.3 14.8 7.8 9.4 31.2 31.4 
A3 35 1.0 4.2 10.1 4.9 1.7 3.1 12.5 15.6 7.0 9.4 30.4 32.2 
40 0.9 3.9 10.6 5.5 2.0 4.6 10.0 14.6 8.5 6.9 32.3 35.7 
B1 45 1.0 4.2 11.5 6.0 2.2 4.5 10.5 16.5 5.3 9.8 28.5 36.0 
50 1.1 4.8 12.9 6.7 2.5 2.2 14.4 14.4 8.6 6.5 25.9 40.8 
Hori­
zon 
Depth 2 1 .5 .25 
B21g 60 2.9 7.8 15.1 5.5 
IIB22g 75 1.3 2.9 6.4 5.4 
IICl 90 2.7 4.4 9.7 8.2 
105 2.2 4.6 10.3 8.7 
Particle size 
.125 62 31 16 8 4 <2 
Vm-r—TT™— GM 
1.3 2.0 
3.3 3.2 
5.0 4.2 
5.3 2.8 
11.4 12.1 
17.6 17.6 
12.6 15.4 
15.2 15.2 
7.4 2.3 
8.7 5.6 
7.7 4.2 
3.5 8.0 
32.3 68.4 
28.0 49.3 
25.9 46.5 
24.2 45.1 
X X 
30.9 33.6 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 
1 1 
M
 i 1 00 1 1 4 <2 6M AP ppm OC % BD 
Transect 5, Core 1 , Kenyon 
Ap 15 1.3 4.4 9.5 4.2 1.7 4.7 12.6 9.5 15.0 8.7 28.4 29.6 56 1.7 1.47 
20 1.5 5.2 11.2 5.0 2.0 3.0 15.0 14.3 9.0 7.5 26.3 36.8 48 
A12 25 1.2 4.1 8.7 3.9 1.5 2.4 15.8 14.4 10.4 10.4 27.2 26.9 15 1.5 1.42 
30 1.1 3.9 8.5 3.5 1.5 4.2 16.8 12.8 11.2 7.7 28.8 28.6 10 
A3 35 1.0 3.5 7.6 3.4 1.4 2.5 15.7 13.3 10.8 11.6 29.1 23.6 8 1.47 
40 1.1 3.7 7.8 3.6 1.6 5.9 16.8 16.6 7.6 10.1 25.2 27.0 7 
45 1.1 3.6 7.6 3.5 1.5 5.0 16.8 11.8 10.1 13.0 26.0 24.3 6 1.62 
IIBl 50 2.1 4.3 9.6 8.1 4.9 4.3 10.7 11.4 7.1 8.5 29.1 42.3 8 
55 2.2 4.8 9.9 8.0 5.1 3.5 8.4 10.5 6.3 11.2 30.1 41.9 7 1.52 
IIB21 60 2.3 5.1 11.2 9.5 5.8 2.6 13.2 14.5 6.6 4.0 25.1 53.2 1.53 
IIB22 70 2.0 4.4 10.6 8.1 4.9 2.8 15.4 14.7 6.3 5.6 25.2 44.8 1.78 
IIB23 87 2.1 4.6 9.9 8.3 5.1 2.8 14.0 15.4 6.3 4.9 26.6 45.9 8 1.40 
IIB3 102 2.8 6.1 13.3 11.3 6.9 1.8 12.6 13.8 7.2 5.0 19.2 59.0 1.80 
116 2.8 6.2 13.2 11.4 7.0 1.8 6.5 7.7 7.4 5.3 20.7 72.4 2 
X X 1 X X 
27.5 29.9 1.6 1.40 
Transect 5, Core 2 , Kenyon 
Apl 5 1.5 4.8 10.3 4.6 1.8 4.6 16.9 13.1 8.5 5.4 28.5 38.3 53 1.9 1.39 
10 1.4 4.9 10.2 4.5 1.9 5.4 16.2 13.9 8.5 5.4 27.7 37.8 54 
Ap2 15 1.5 5.5 11.7 5.2 2.1 3.0 14.8 14.1 8.1 5.9 28.1 41.4 42 1.5 1.25 
20 1.1 1.9 10.2 4.6 1.9 4.6 17.7 11.6 9.2 6.9 27.0 36.3 20 
A3 25 1.7 6.0 12.9 5.7 2.3 2.1 14.9 10.7 7.8 6.1 29.8 47.6 31 1.3 1.51 
30 1.8 6.5 14.1 6.2 2.5 3.1 12.8 12.0 8.3 6.7 26.0 48.9 32 
35 2.3 8.9 16.9 7.8 3.1 2.1 2.8 12.1 8.5 5.7 29.8 71.1 34 1.26 
40 9.3 6.7 12.9 1.6 1.1 3.5 15.2 11.1 6.2 4.8 27.6 70.0 41 
45 11.7 18.7 17.2 2.5 1.9 1.9 6.7 5.3 4.8 3.4 25.9 185.7 20 1.57 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 4 <2 
GM 
AP 
ppm 
OC 
% BD 
IIBl 50 23.6 24.9 17.9 2.8 2.1 1.5 3.8 3.2 2.9 2.0 15.7 371.1 
IIB21 60 19.1. 28.2 28.2 3.2 2.4 0.6 1.3 1.3 1.3 1.1 13.3 475.9 19 1.44 
IIB22 70 12.9 13.9 12.4 8.2 3.6 1.9 6.2 5.3 6.3 5.3 24.0 142.8 1.76 
IIB23 85 3.0 6.3 14.0 11.9 3.8 3.3 8.4 8.3 7.4 6.8 26.8 65.8 15 
IIB24 97 2.7 5.7 12.7 10.8 6.5 3.7 7.3 7.3 6.7 5.3 31.1 69.4 1.79 
114 2.8 5.7 12.9 11.0 6.7 3.1 6.7 6.1 5.5 7.3 32.3 70.6 
X X X X 
28.3 46.1 1.6 1.40 
Transect 5, Core 3 , Kenyon 
Ap 5 1.5 5.2 11.1 5.0 2.0 6.0 19.5 10.5 8.3 4.5 26.3 43.0 54 1.6 1.30 
10 1.4 4.7 10.3 4.6 1.8 5.4 18.5 13.1 8.5 4.6 27.0 38.7 52 
15 1.4 4.6 10.5 4.7 1.9 4.6 16.9 13.1 8.5 5.4 28.5 38.2 40 1.5 1.53 
A12 20 1.2 4.1 8.7 3.9 1.6 4.8 18.4 11.2 8.8 6.8 30.5 32.9 20 
A3 25 1.3 4.2 8.5 3.8 1.5 7.2 16.8 12.7 9.6 5.6 28.8 33.5 16 1.0 1.37 
30 1.5 4.4 8.8 4.1 1.7 4.7 15.8 14.2 7.9 7.7 29.2 32.8 14 
B1 35 1.4 5.0 10.8 4.8 1.9 3.8 15.2 13.7 8.4 5.3 29.6 39.5 10 1.50 
40 1.9 6.7 14.3 6.3 2.5 2.7 13.6 9.5 7.5 5.8 29.2 55.2 11 
45 2.1 7.4 16.0 7.1 2.8 4.5 9.0 7.0 6.6 4.9 32.6 73.1 13 1.54 
50 2.3 8.1 17.4 7.7 3.1 3.7 8.5 7.3 5.9 4.9 31.1 81.2 9 
IIB21 55 2.5 8.3 17.7 8.0 3.2 3.6 8.4 6.6 6.3 4.8 30.6 84.3 4 1.64 
60 2.4 8.2 17.6 8.1 3.0 3.0 8.4 7.9 5.4 5.4 30.6 81.4 
IIB22 76 2.5 8.3 17.8 8.0 3.2 2.4 9.0 6.6 5.4 6.2 30.6 81.7 4 1.75 
IIB23 88 5.9 12.7 28.0 23.7 14.4 0.9 2.0 3.5 1.2 1.1 14.6 220.9 2 
112 3.0 6.4 14.1 12.0 7.2 3.4 7.4 13.1 4.6 4.0 24.5 75.6 1.79 
X X X X 
29.1 37.1 1.4 1.50 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 
-ym-—T 
4 <2 
GM 
AP 
ppm 
OC 
. % BD 
Transect 5, Core 4, Kenyon 
Ap 5 1.3 4.5 9.7 4.3 1.7 5.5 17.2 11.7 8.6 6.6 28.9 35.7 46 1.7 1.37 
10 1.5 4.7 9.9 4.5 1.9 5.4 16.9 13.7 9.2 4.6 27.7 37.8 50 
A3 15 1.8 5.0 10.4 5.0 2.2 6.1 17.7 12.2 8.4 3.8 27.4 42.9 38 1.5 1.30 
20 1.1 3.9 8.3 3.7 1.5 4.9 15.4 15.4 7.8 10.5 27.5 27.5 16 
B1 25 1.5 5.3 11.2 5.0 2.0 3.0 18.0 15.8 6.0 5.0 27.0 41.8 6 0.7 1.39 
30 1.6 5.4 11.4 5.2 2.1 2.5 17.8 14.8 5.9 5.9 27.4 42.0 4 
35 1.7 5.4 11.5 5.3 2.2 2.2 16.3 15.5 6.7 5.2 28.1 42.6 i 1.32 
40 1.7 5.2 11.8 5.6 2.3 2.2 16.1 17.5 2.5 7.3 27.7 41.1 9 
B21 45 1.6 5.3 11.6 5.4 2.2 2.9 15.3 15.3 5.4 8.0 27.0 40.2 7 1.45 
54 1.7 5.3 11.7 5.6 2.3 2.2 16.1 17.5 2.5 7.3 27.7 41.1 8 
IIB23 65 1.9 4.2 9.1 7.8 4.7 2.2 16.6 15.1 6.5 6.6 25.2 39.7 4 1.58 
IIB24 76 2.4 4.3 9.4 8.0 4.9 2.1 16.3 14.9 5.7 5.0 27.0 45.1 3 1.67 
IIB3 97 2.8 6.1 13.3 11.3 6.9 1.8 8.4 7.8 6.0 8.6 27.0 63.5 2 1.80 
117 2.4 4.6 10.1 8.6 5.2 8.8 12.9 11.5 2.1 6.9 26.9 53.5 
X X X X 
27.7 39.6 1.3 1.37 
Transect 5, Core 5, Kenyon 
Ap 5 1.0 3.4 7.2 3.2 1.3 3.4 17.6 14.3 10.1 6.7 31.9 26.5 30 1.9 1.17 
10 1.1 3.3 7.2 3.1 1.3 3.4 17.6 12.6 15.1 4.5 31.1 26.7 36 
15 0.8 3.0 6.9 2.8 1.0 6.8 16.2 14.5 9.4 7.7 30.6 26.0 25 1.9 . 1.28 
A12 20 0.7 2.4 5.1 2.3 0.9 3.5 19.4 21.1 9.7 7.6 27.3 20.7 12 
25 0.7 2.1 4.8 1.9 0.6 2.7 19.8 21.6 10.8 6.3 28.8 19.8 7 1.8 1.32 
30 0.7 2.2 4.7 2.0 0.6 4.5 18.0 18.9 10.8 9.7 27.9 18.9 8 
A3 35 0.7 2.6 5.6 2.5 1.0 6.2 17.6 15.8 9.7 11.0 27.3 21.0 4 1.37 
40 1.1 3.7 8.0 3.6 1.4 5.7 14.7 19.7 9.0 4.2 28.7 30.7 5 
B1 45 1.5 5.3 11.2 5.0 2.0 3.0 13.5 15.8 8.3 11.6 23.3 32.5 3 1.47 
50 1.8 5.6 11.2 5.3 2.2 3.7 17.7 14.8 6.7 4.4 26.6 44.1 5 
! 
Hori- Depth 
zon cm 
Particle size 
.5 
—mm-
.25 .125 62 31 16 
-ym-
<2 
GM 
AP 
ppm 
OC 
% BD 
IIB21 55 2.1 4.4 9.8 8.3 5.4 2.8 17.5 12.6 5.6 5.6 25.9 35.1 1.62 
IIB22 60 2.7 4.2 9.3 7-9 4.8 2.8 17.8 12.8 5.7 5.7 26.3 45.2 4 1.67 
70 3.1 5.3 10.0 8.8 5.7 3.3 19.7 11.8 6.6 5.4 20.3 49.4 1.69 
IICl 95 2.7 4.7 9.4 8.2 5.0 2.1 16.8 13.3 5.6 6.3 25.9 45.7 2 1.68 
X X X X 
28.3 26.7 1.8 1.32 
Transect 5, Core 6, Readlyn 
Ap 5 0.9 3.2 6.8 3.0 1.2 3.5 16.2 22.1 9.4 7.4 26.4 23.9 2.7 1.34 
10 0.7 3.0 6.6 3.0 1.1 5.0 16.0 16.8 10.9 11.7 25.2 21.2 31 
15 1.0 3.2 6.9 3.1 1.2 3.4 18.1 18.9 10.3 6.4 27.5 25.1 22 1.9 1.23 
20 1.6 2.9 6.5 2.9 1.0 4.5 16.5 17.5 10.0 10.6 26.0 22.8 10 
A12 25 0.8 2.9 6.3 3.2 0.9 3.6 15.3 24.3 7.2 12.6 27.0 21.0 8 2.0 1.34 
30 1.6 2.1 4.6 2.0 1.8 5.9 18.7 16.2 9.7 10.2 27.2 21.1 8 
A3 35 1.5 1.8 3.8 1.7 1.7 3.7 15.6 20.5 9.2 12.0 28.5 17.9 6 1.38 
40 1.6 1.9 2.5 1.1 1.7 6.7 15.6 16.7 13.0 11.2 28.0 17.9 5 
45 1.6 1.8 2.4 2.0 1.7 6.7 15.9 17.1 11.3 11.3 28.2 17.9 4 1.39 
B1 50 1.6 2.6 3.1 2.8 1.6 7.5 16.9 15.1 10.6 10.5 q7.6 20.9 5 
IIB21 55 1.9 3.9 5.3 4.2 3.3 5.6 15.9 15.6 8.2 9.3 27.2 27.9 4 1.59 
60 1.8 3.8 5.7 4.2 2.5 7.3 18.2 15.8 9.7 6.2 24.8 29.4 
IIB22 65 2.1 4.2 7.2 5.6 3.4 8.6 15.9 14.6 10.3 6.0 22.1 34.2 3 1.55 
75 3.1 5.6 11.1 9.5 5.2 4.9 15.4 11.9 7.2 4.9 21,2 53.8 3 1.73 
IIB23 83 3.9 5.4 11.8 9.3 6.0 5.1 9.7 14.0 7.7 6.3 20.8 53.9 1.74 
IICl 101 3.8 5.3 11.5 9.9 5.8 5.8 8.4 15.4 6.3 4.9 22.9 57.8 3 
X 
27.2 
X 
21.0 
X X 
2.2 1.32 
ro 
vo 
I 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 
-Vim 
4 <2 
GM 
AP 
ppm 
OC 
% BD 
Transect 5, Core 7 , Readlyn 
Ap 5 0.7 2.7 7.2 3.8 1.4 5.0 16.8 14.3 10.1 5.0 32.8 28.0 17 2.6 1.38 
10 1.8 3.0 7.4 4.0 1.8 3.3 18.3 14.9 10.8 6.6 29.1 26.9 17 
15 1.5 1.9 7.3 3.9 1.3 3.4 17.6 16.0 11.8 8.4 26.9 23.8 12 1.8 1.23 
20 1.0 2.9 7.5 4.1 1.4 3.3 18.3 14.1 13.3 7.5 26.6 25.0 9 
A12 25 1.4 2.1 7.6 4.3 1.5 6.6 13.3 17.4 10.0 8.3 27.4 25.9 8 1.6 1.30 
A3 30 1.2 3.4 9.2 4.8 1.8 3.2 16.8 16.0 12.0 5.7 26.4 30.0 8 
35 1.1 4.7 12.2 6.6 2.5 2.9 15.3 11.7 10.2 5.1 27.7 41.7 5 1.30 
40 1.7 7.0 19.0 9.9 3.7 2.4 10.0 7.0 5.9 5.3 28.3 78.9 4 
45 2.2 9.3 25.3 13.2 4.9 1.4 4.1 5.0 5.0 4.1 25.7 130.2 6 1.30 
IIB21 50 1.9 8.2 22.1 11.5 4.3 2.6 7.3 5.2 5.2 4.7 27.0 104.1 5 
IIB22 68 12.6 13.6 12.1 8.1 3.6 2.0 4.0 5.0 4.5 8.5 26.0 134.8 3 1.52 
IIB23 102 16.4 17.7 15.7 10.5 4.6 1.4 4.6 2.8 3.5 2.1 20.7 261.9 3 1.75 
116 12.2 20.5 18.3 13.6 6.6 1.5 3.5 2.9 2.6 2.0 16.5 259.5 1.72 
X X X X 
28.2 35.0 2.0 1.29 
Transect 5, Core 8 , Readlyn 
Ap 5 0.6 2.3 6.3 3.9 1.2 4.3 18.1 14.6 10.3 7.4 31.0 24.0 42 2.5 1.22 
10 0.7 3.1 8.3 4.3 1.6 3.3 15.6 17.2 9.0 8.2 28.7 26.8 39 
15 1.1 3.7 9.9 5.2 1.9 3.9 15.6 13.3 12.5 5.5 27.3 32.5 15 2.2 1.17 
20 1.1 3.8 10.2 5.3 2.0 3.9 15.4 11.6 13.7 6.3 27.0 31.9 9 
A12 25 1.4 4.6 11.3 6.3 2.4 4.4 15.5 11.8 10.4 8.1 23.7 36.3 6 2.1 1.26 
30 1.1 4.3 11.6 6.0 2.3 3.8 16.5 12.0 9.0 5.3 28.5 39.6 5 
A3 35 1.1 2.2 6.7 3.9 2.3 3.8 17.0 15.0 • 13.0 6.0 29.3 24.2 4 1.24 
40 1.2 3.5 6.1 4.2 2.4 3.0 17.1 14.1 11.6 7.2 29.6 26.3 7 
45 1.1 4.8 8.9 5.7 2.5 2.9 14.4 11.5 10.6 8.0 29.5 33.3 5 1.31 
50 1.2 3.2 7.1 4.3 2.8 2.8 15.8 13.4 12.3 8.8 28.3 25.7 6 
IIA3 55 1.3 5.1 12.4 7.4 2.9 2.8 13.1 11.7 8.3 4.1 29.0 51.7 4 1.50 
IIB21 60 2.2 4.7 10.3 8.7 5.3 2.8 11.0 11.7 8.3 5.3 29.7 48.6 3 
IIB22 85 2.6 5.6 12.2 10.4 6.3 2.5 10.1 10.7 7.6 5.0 27.1 59.7 3 1.67 
Particle size 
Horl- Depth 2 1 .5 .25 .125 62 31 
zon cm mm-
IIB23 97 3.4 7.4 16.2 13.7 8.3 2.0 9.2 
115 8.5 16.1 20.4 9.6 5.4 1.2 6.0 
Transect 5, Core 9 $ Rs&dlyo 
Ap 5 1.0 1.6 4.2 2.1 1.1 6.3 18.9 
10 0.9 2.2 5.8 3.0 1.1 5.2 18.3 
15 0.6 2.4 6.3 3.4 1.3 4.3 18.1 
20 0.9 2.7 7.3 3.8 1.4 3.4 17.6 
A12 25 0.7 2.9 7.8 4.1 1.5 5.0 15.8 
30 0.7 2.8 7.9 4.2 1.6 4.2 13.3 
35 0.4 1.5 4.2 2.2 1.7 3.6 23.4 
A3 40 0.4 1.2 3.6 1.8 0.6 3.7 22.3 
45 1.0 1.1 3.5 1.7 0.6 4.6 20.2 
50 0.8 1.2 3.6 1.6 0.7 8.1 23.0 
IIBl 55 3.3 15.4 7.3 13.1 7.9 1.6 9.0 
60 2.8 12.9 5.9 9.4 6.7 4.1 10.2 
IIB21 65 2.3 12.2 6.3 6.1 4.8 4.6 17.4 
70 2.2 12.2 7.5 5.3 3.9 5.2 14.6 
IIB22 79 2.8 12.7 8.7 4.8 3.9 5.3 15.5 
IIB3 94 4.9 12.8 8.5 4.8 3.0 4.5 17.9 
IXC 118 4.0 12.1 8.6 4.9 2.3 3.4 18.1 
16 8 4 <2 AP OC 
pm GM ppm % 6D 
6.6 6.1 3.6 23.5 93.4 3 
6.0 4.0 2.4 20.4 178.4 1.74 
X X X X 
28.3 30.1 2.3 1.24 
18.0 10.8 6.3 29.7 20.9 21 2.8 1.18 
16.5 8.7 7.8 30.5 23.4 26 
16.3 9.5 7.6 30.1 23.7 20 2.6 1.26 
15.1 8.4 9.2 30.2 25.2 11 
15.8 10.0 7.3 29.1 24.6 7 1.8 1.24 
14.7 13.3 8.3 29.1 24.6 6 
16.2 10.8 7.2 28.8 19.7 8 1.29 
14.9 13.0 8.7 29.8 17.0 5 
17.5 12.0 7.4 30.4 18.1 3 1.31 
15.0 9.2 6.9 29.9 20.5 4 
6.3 4.8 4.2 27.0 101.8 3 1.47 
7.2 5.4 4.8 30.6 76.8 
8.3 5.0 4.3 30.5 62.1 
8.1 4.8 6.0 30.2 62.1 
9.1 6.7 6.7 25.8 53.5 2 1.78 
11.1 6.1 8.8 17.6 56.0 2 
10.8 6.2 9.5 20.1 51.6 2 
X X X X 
29.8 22.0 2.4 1.25 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 
00 
!
 
1
 
4 <2 
. GM 
AP 
ppm 
OC 
% BD 
Transect 5, Core 10 , Floyd 
Ap 5 0.8 2.0 5.3 2.8 1.0 3.5 18.5 15.0 13.2 7.9 30.0 20.4 39 3.1 1.14 
10 1.2 1.5 4.1 2.1 1.1 5.4 16.2 18.9 10.8 9.9 28.8 18.6 43 
15 0.8 1.3 3.5 1.8 0.7 6.4 19.3 14.7 12.9 9.2 29.4 17.7 23 2.4 1.24 
20 0.4 1.5 3.7 1.9 0.7 6.4 19.3 13.8 11.0 11.9 29.4 17.1 20 
A12 25 0.5 1.6 4.1 2.6 0.8 6.4 20.9 15.5 10.0 8.2 30.0 19.7 10 2.3 1.22 
30 0.5 2.3 6.1 3.2 1.2 6.1 19.6 13.9 9.6 7.0 30.5 24.4 5 
35 0.7 2.9 7.7 .4.0 1.5 5.0 17.4 14.1 10.0 8.4 28.2 26.1 4 1.34 
A3 40 0.7 3.1 8.5 4.4 1.6 3.3 14.8 14.8 10.7 9.0 29.5 26.3 4 
45 1.2 2.4 6.6 3.4 1.3 6.0 18.7 17.0 8.5 6.8 28.1 26.1 3 1.23 
B1 50 1.2 5.2 14.2 7.3 2.7 2.8 8.4 9.8 7.0 8.4 33.0 49.3 4 
55 2.2 4.8 10.5 7.6 5.3 4.3 8.2 10.2 7.5 8.8 30.6 45.3 2 1.33 
IIB21 60 2.1 4.9 10.7 7.7 5.4 3.9 10.9 8.8 8.2 7.5 29.9 47.2 2 1.43 
IIB22 70 1.4 3.1 7.0 5.7 3.5 4.0 16.0 11.2 8.8 8.8 30.5 30.3 2 1.78 
IIB12 87 2.9 4.0 6.5 4.8 2.2 5.2 18.9 12.9 10.3 10.3 22.0 29.0 5 1.75 
112 2.9 4.8 6.3 5.5 2.0 5.3 19.3 14.9 11.4 7.0 20.6 31.8 
X X X X 
29,7 24.6 2.6 1.25 
Transect 5, Core 11. , Floyd 
Ap 5 1.3 2.5 4.9 3.8 2.9 4.4 15.6 17.5 8.4 7.4 31.3 24.9 19 2.7 1.15 
10 1.7 2.1 4.3 4.1 3.7 5.1 18.1 17.3 9.5 7.9 26.1 24.3 21 
15 1.1 2.3 4.7 4.6 2.7 5.4 15.7 15.9 9.1 7.5 31.0 24.9 15 2.8 1.21 
20 1.2 2.4 5.0 4.9 2.8 5.7 15.2 14.2 9.2 7.2 32.2 26.5 7 
A12 25 1.2 3.2 4.0 2.3 2.8 4.8 16.1 14.4 9.7 9.1 32.4 22.6 6 2.1 1.24 
30 0.8 2.1 5.2 2.8 1.0 3.5 22.0 15.0 8.8 7.9 30.8 22.3 3 
35 0.4 1.9 5.0 2.5 0.9 3.6 18.9 19.1 10.8 8.1 28.8 19.5 5 1.23 
A3 40 1.0 2.8 4.9 3.0 1.4 3.5 17.4 19.1 7.8 10.4 28.7 21.3 4 
45 1.1 3.1 5.5 3.4 1.0 6.0 15.5 16.2 11.2 6.9 30.1 24.4 3 1.26 
Particle size 
Hori- Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 AP OC 
zon cm mm ym GM ppm % BD 
B1 50 1.1 3.2 5.6 3.5 1.5 3.4 15.3 19.6 10.2 5.1 31.5 25.4 4 
55 1.0 2.9 5.3 3.3 0.9 3.4 15.5 12.9 12.0 6.7 30.1 22.3 3 
IIB21 60 3.3 4.8 8.9 6.0 5.9 6.4 12.7 11.5 8.3 9.6 22.6 40.0 2 
IIB22 81 3.2 5.9 9.2 6.2 5.5 7.3 13i5 10.3 8.3 9.5 21.1 42.6 2 
IIB23 99 4.0 6.2 9.8 6.3 5.4 7.5 13.1 11.1 8.5 7.5 20.6 48.0 2 
114 3.8 6.7 9.8 6.2 5.9 7.4 12.9 10.8 7.7 7.2 21.6 50.3 
X X X 
30.3 23.5 2.5 
Transect 5, Core 12 , Floyd 
Ap 5 1.7 4.7 7.9 5.2 1.5 3.2 15.8 13.4 7.9 8.7 30.0 32.4 49 1.8 
10 2.6 5.1 7.5 5.5 2.2 8.4 13.6 11.6 6.8 8.1 28.6 38.7 51 
15 1.9 4.0 7.9 4.4 3.2 8.1 14.4 12.4 8.2 4.2 31.3 38.8 30 2.1 
20 1.6 2.4 4.8 2.8 1.4 3.5 15.5 15.6 11.0 9.6 31.8 21.1 6 
A12 25 1.7 4.9 8.4 4.9 1.6 5.5 15.6 13.3 8.6 8.2 27.3 33.5 5 2.1 
30 2.0 4.4 7.6 4.9 1.7 6.0 16.0 13.5 7.8 7.6 28.5 33.7 9 
A13 35 1.6 4.5 8.0 4.9 1.4 3.2 15.5 12.6 10.3 10.3 27.7 28.9 4 
40 1.4 4.2 7.6 4.6 1.2 4.8 16.0 13.6 8.0 6.6 32.0 32.6 5 
A3 45 1.3 4.0 7.5 4.7 1.3 4.1 16.2 12.2 9.7 9.7 29.2 28.2 3 
50 1.2 4.1 7.3 4.8 1.2 3.2 14.6 16.2 10.5 9.4 27.5 26.5 6 
55 1.6 4.6 8.2 5.0 1.5 4.0 15.8 14.2 11.1 5.5 28.4 33.2 4 
IIBl 60 2.6 4.6 9.9 7.7 5.2 3.8 14.2 13.7 5.2 9.1 22.9 42.0 2 
IIB21 86 2.5 5.5 12.1 10.2 6.2 2.2 10.4 13.7 5.6 9.8 21.8 48.8 2 
IIB22 113 3.1 6.6 14.4 12.2 7.1 3.8 13.4 9.5 3.8 4.4 21.7 76.7 2 
X X X 
29.0 31.6 2.0 
1.40 
1.59 
1.76 
X 
1.21 
1.11 
1.21 
1.14 
1.29 
1.28 
1.56 
1.73 
1.77 
X 
1.21 
Particle size 
Hori­ Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 AP OC 
zon cm —— —mm— ym GM ppm % BD 
Transect 5, Core 13 , Floyd 
Ap 5 2.0 6.9 9.7 7,5 2.5 4.6 14.9 6.0 12.8 9.9 24.1 39.2 25 2.8 1.16 
10 1.5 5.3 7.5 5.7 2.0 4.7 17.2 5.5 14.0 7.0 29.6 34.0 31 
15 1.2 4.6 5.7 4.4 1.5 5.0 18.3 6.6 15.1 5.8 32.4 28.2 21 2.7 1.16 
20 0.7 4.5 4.9 5.8 2.2 5.7 18.9 5.7 14.7 6.6 30.3 28.5 9 
A12 25 0.7 4.6 5.0 5.9 2.3 3.3 15.4 8.9 13.0 9.7 30.8 25.7 7 2.2 1.28 
30 0.8 4.7 5.1 5.8 2.5 4.0 15.2 12.8 9.1 10.4 29.6 26.9 11 
35 1.0 5.0 5.4 6.1 2.8 3.9 14.6 13.1 10.8 8.0 29.3 29.3 8 1.28 
40 0.9 5.8 6.5 7.5 2.8 3.7 14.8 11.8 11.8 6.5 28.1 33.6 6 
A3 45 0.9 6.0 6.5 7.7 2.9 3.0 14.4 11.4 9.9 8.4 28.9 33.9 5 1.26 
50 0.9 5.9 ' 6.4 6.9 2.9 5.4 14.6 13.1 9.2 5.4 29.3 36.7 7 
55 0.8 6.1 6.5 7.8 2.8 6.1 12.2 9.1 15.2 5.3 28.1 35.1 4 1.28 
IIBl 60 2.7 4.6 9.9 8.7 5.1 5.3 13.7 10.6 8.4 8.4 22.6 43.3 2 
IIB21 74 1.8 3.8 9.3 7.9 4.3 6.0 14.3 10.5 9.0 5.3 21.8 55.8 2 1.66 
IIBll 91 2.1 5.2 9.8 7.2 5.4 5.8 13.9 10.2 9.7 6.4 24.3 43.7 2 
113 2.1 4.5 9.9 8.4 5.1 6.3 14.2 10.1 9.6 6.2 23.6 43.9 1.64 
X X X X 
29.1 31.9 2.5 1.23 
Transect 5, Core 14. , Clyde 
Ap 10 1.7 4.3 5.6 4.4 2.6 4.8 14.2 12.7 10.5 9.1 29.9 27.9 16 2.6 1.10 
15 0.7 4.1 4.4 5.2 1.9 6.6 14.9 13.3 9.1 5.8 33.2 30.4 9 2.5 
20 1.1 3.7 4.0 4.7 2.8 5.0 16.8 13.4 9.2 5.9 33.6 27.9 6 1.17 
25 1.0 3.8 4.1 4.1 2.3 5.1 17.0 12.8 10.2 5.9 34.0 27.0 5 1.3 
A12 30 1.0 4.2 5.6 5.9 3.9 4.1 16.2 12.2 8.2 5.7 34.0 32.9 4 1.16 
35 1.0 4.5 6.0 4.3 3.1 3.0 15.8 12.6 9.3 6.5 33.0 30.0 5 
A3 40 1.0 4.2 5.8 4.1 2.9 5.9 14.1 11.9 9.7 5.5 34.8 31.3 4 1.24 
45 1.1 4.8 5.3 4.6 3.2 6.3 13.4 12.3 9.5 6.5 33.0 31.5 3 
50 1.0 3.8 4.2 5.4 2.8 4.4 16.1 12.7 9.6 6.4 33.6 28.2 3 1.21 
55 1.3 7.2 7.9 7.7 3.7 3.6 13.7 8.0 6.5 5.8 34.6 50.1 2 
Particle size 
Hori- Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 AP OC 
zon cm mm ym GM ppm % BD 
1IB21 60 1.3 8.2 8.8 6.8 3.9 2.8 12.8 9.2 5.7 5.7 34.8 53.7 2 
IIB22 71 2.3 4.9 10.8 9.2 5.6 3.4 9.4 7.4 6.7 4.7 35.5 61.3 2 
IIB23 109 2.5 5.3 9.3 9.9 6.0 3.4 8.7 7.4 6.0 8.0 33.5 54.5 2 
111 2.3 4.8 10.4 9.0 5.5 4.1 11.6 7.5 9.5 5.4 29.9 51.4 
X X X 
33.2 29.7 2.1 
Transect 5, Core 15 , Clyde 
Ap 5 0.9 3.5 4.7 5.5 2.6 5.5 18.1 13.3 8.6 7.1 30.3 28.0 13 3.4 
10 0.9 3.4 4.7 5.6 2.6 5.5 18.0 13.3 8.6 7.0 30.4 28.1 11 
15 1.0 3.5 4.9 5.8 2.7 5.2 17.0 12.6 8.1 6.6 32.6 29.8 9 2.4 
A21 20 1.0 3.6 4.9 5.9 2.7 5.2 16.9 12.5 8.1 6.6 32.6 30.1 6 
25 0.9 3.4 4.8 6.0 2.7 5.1 16.7 12.4 8.0 6.5 33.5 29.8 5 1.4 
30 0.9 3.5 4.7 5.9 2.6 4.9 16.0 11.8 7.6 6.2 35.9 30.6 5 
A3 35 0.8 3.3 4.6 6.0 2.5 5.1 16.5 12.2 7.9 6.5 34.6 29.3 3 
40 0.8 3.4 4.8 6.2 2.7 5.1 16.7 12.3 8.0 6.5 33.5 29.8 2 
B21 45 0.9 3.6 5.0 6.4 2.9 5.1 16.5 12.2 7.9 6.5 33.0 30.9 2 
50 0.9 3.5 4.8 5.6 2.6 5.7 18.5 13.7 8.8 7.2 28.7 27.9 1 
1IB22 59 0.9 3.4 4.7 5.4 2.7 5.6 18.4 13.6 8.8 7.2 29.3 27.6 2 
IICl 81 2.0 4.4 9.7 8.2 5.0 5.4 9.7 17.3 10.8 6.5 21.0 38.1 2 
105 2.1 4.6 10.0 8.5 5.1 5.4 9.7 17.2 10.7 6.4 20.3 39.5 
X 
32.5 
X 
29.4 
X 
2.4 
1.24 
1.59 
1.71 
1.72 
X 
1.18 
1.11 
1.13 
1.16 
1.26 
1.30 
1.48 
1.69 
1.74 
X 
1.18 
Particle size 
Hori- Depth 2 1 .5 .25 .125 62 31 
zon cm mm 
Transect 5, Core 16. Clyde 
Ap 5 0.9 3.7 4.9 5.9 2.7 5.4 17.4 
10 0.9 3.8 5.0 5.9 2.8 5.3 17.3 
15 1.0 3.9 5.1 6.1 3.0 5.3 17.2 
A12 20 1.0 4.0 5.1 6.1 3.1 5.0 16.5 
25 1.0 3.8 5.0 6.0 3.2 5.3 17.4 
30 1.1 3.7 4.9 5.8 3.1 5.5 17.9 
A3 35 0.9 3.5 4.8 5.7 2.6 5.3 17.3 
40 0.9 3.4 5.0 5.9 2.8 5.2 16.9 
B1 45 1.0 3.8 5.2 6.1 2.9 5.1 16.5 
B21 50 0.9 3.7 4.9 5.7 3.2 5.3 17.3 
IIB22 72 1.4 3.0 3.7 7.7 4.4 5.2 9.3 
1 92 1.8 3.8 8.3 7.1 4.3 5.1 9.2 
Transect 5. Core 17. Clyde 
Ap 5 0.9 3.3 4.9 6.4 3.1 5.3 17.3 
10 0.9 3.1 4.1 6.3 3.1 5.1 16.7 
15 0.8 3.0 4.2 6.0 2.6 5.1 16.6 
20 0.9 3.3 5.1 6.2 3.2 5.2 16.9 
A] 2 25 0.8 3.1 4.9 6.9 3.1 5.1 16.8 
30 0.8 2.9 4.4 5.4 2.8 7.0 19.2 
A3 35 1.9 3.1 3.7 5.7 4.9 4.9 14.2 
40 2.8 3.2 3.6 5.6 3.0 5.2 17.9 
B1 45 2.8 4.1 2.3 4.2 5.9 7.2 14.3 
50 0.9 3.3 5.0 6.1 3.1 5.1 16.8 
16 8 4 <2 AP OD 
GM ppm % BD 
13.1 8.5 
12.8 8.3 
12.7 8.2 
12.2 7.9 
12.8 8.3 
13.2 8.6 
12.8 8.3 
12.5 8.1 
12.2 7.9 
12.8 8.3 
16.6 10.3 
16.4 10.2 
12.8 8.3 
12.3 8.0 
12.3 7.9 
12.5 8.1 
12.4 8.0 
10.1 5.8 
12.0 7.7 
11.5 7.1 
11.1 6.8 
12.4 8.0 
6.9 30.2 
6.8 31.1 
6.7 30.8 
6.4 32.7 
6.8 30.4 
7.0 29.2 
6.8 32.0 
6.6 32.7 
6.5 33.7 
6.8 31.1 
6.2 27.2 
6.1 27.7 
X 
31.4 
6.8 30.9 
6.5 34.1 
6.5 35.0 
6.6 32.0 
6.6 33.3 
8.4 33.2 
8.3 33.6 
6.6 33.5 
6.4 34.9 
6.6 32.7 
29.4 12 
29.9 13 
30.8 11 
31.8 9 
30.3 7 
29.5 6 
29.0 3 
29.8 4 
30.9 2 
29.7 2 
34.3 4 
34.1 
X 
30.1 
29.6 11 
29.4 13 
28.4 12 
30.4 6 
29.4 4 
28.7 5 
29.5 4 
32.2 3 
34.0 2 
30.1 3 
3.7 1.12 
3.5 1.14 
2.0 1.15 
1.24 
1.30 
1.58 
X X 
3.1 1.19 
3.6 1.10 
3.7 1.12 
2.5 1.16 
1.24 
1.32 
Hori- Depth 2 1 .5 .25 .125 
zon cm mm 
B21 55 1.9 2.1 5.7 7.7 1.9 
60 0.9 3.3 5.0 6.1 3.1 
65 1.4 3.4 6.6 5.6 3.0 
IIB22 70 4.5 8.9 7.5 8.4 6.4 
99 4.9 7.6 9.0 7.6 4.1 
Transect 5, Core 18. Clyde 
Ap 5 0.8 2.9 4.4 5.4 2.8 
10 0.8 2,8 4.3 5.5 2.8 
15 1.7 3.7 4.2 3.6 5.9 
20 0.9 3.0 4.3 5.7 3.0 
A12 25 0.8 3.1 4.1 5.8 2.9 
30 0.8 3.3 4.2 5.6 3.1 
35 0.8 3.2 4.1 5.7 5.3 
40 0.9 4.2 3.8 3.0 5.8 
45 0.9 3.4 3.2 15.1 6.2 
A3 50 0.8 2.9 4.4 2.4 3.1 
55 1.0 3.1 4.7 2.9 5.5 
60 1.2 3.2 4.6 3.1 5.8 
65 0.8 4.8 5.6 6.6 2.5 
70 1.0 3.5 5.4 4.6 2.8 
IIB21 75 1.9 4.6 8.9 7.6 4.8 
IIB22 87 2.3 5.7 11.0 9.4 5.0 
116 2.2 5.5 10.8 9.1 4.9 
16 8 
ym 
<2 
GM 
AP 
ppm 
OC 
% BD 
15.5 11.3 5.2 34.3 30.2 3 1.37 
16.8 10.5 6.3 33.2 27.7 2 
15.9 9.9 6.0 34.3 31.1 1.48 
15.7 9.8 5.9 17.2 51.7 2 1.69 
17.7 6.2 5.5 23.6 54.7 
X X X X 
33.5 30.5 3.3 1.18 
13.0 8.4 6.9 32.4 27.2 12 3.8 1.09 
12.8 8.3 6.8 33.3 27.3 13 
14.5 7.1 4.6 32.5 32.5 11 3.6 1.12 
11.9 7.7 6.3 36.2 29.2 9 
12.3 7.9 6.5 34.9 28.5 7 2.8 1.13 
12.2 7.9 6.4 30.1 31.5 6 
14.7 10.2 4.7 33.1 28.7 4 1.21 
9.3 10.9 6.5 33.9 29.1 5 
9.9 6.2 7.7 34.3 30.5 3 1.23 
14.1 12.3 8.0 35.8 22.5 3 
17.9 13.2 7.0 30.0 24.0 2 1.31 
17.3 12.8 8.3 30.7 24.0 2 
9.9 9.7 6.3 32.8 34.5 2 1.40 
16.8 10.5 6.3 34.5 27.2 1 
18.0 11.2 6.7 20.6 35.8 2 1.58 
15.7 9.8 5.9 21.5 46.4 1 1.69 
15.7 9.8 5.9 22.4 45.3 
X X X X 
33.2 28.3 3.4 1.16 
Hori­ Depth 2 1 .5 .25 .125 
zon cm 
Transect 6, Core 1, Kenyon 
Ap 5 1.5 5.1 10.9 4.9 1.9 
10 1.4 4-9 10.7 4.7 1.8 
15 1.5 5.3 11.5 5.1 2.0 
20 1.5 5.1 10.9 4.9 1.9 
A12 25 1.5 5.2 10.8 4.8 1.9 
30 1.6 5.4 11.1 5.0 2.0 
35 1.7 5.3 11.2 4.9 1.9 
B1 40 1.7 5.2 7.2 5.1 1.8 
45 1.8 5.3 7.0 5.1 1.7 
IIB21 51 1.6 5.7 12.3 5.4 2.1 
IIB22 75 3.1 7.0 12.7 8.3 4.4 
IIB23 100 2.1 7.2 12,0 8.3 4.6 
112 2.2 7.3 10.3 9.7 5.7 
Transect 6 ,  Core 2, Kenyon 
Ap 5 1.4 4.7 10.2 4.5 1.8 
10 1.5 5.0 10.6 4.8 1.9 
15 1.6 5.2 11.0 5.1 2.0 
20 1.5 4.9 10.7 4.9 1.9 
A12 25 1.6 5.0 10.9 5.0 2.0 
30 1.5 5.1 11.1 5.1 2.1 
35 1.6 5.0 11.0 5.2 1.9 
A3 40 1.7 5.3 11.4 5.5 2.0 
45 1.8 5.4 11.5 5.6 2.0 
IIBl 52 1.9 4.7 9.2 7.8 4.2 
Particle size 
62 31 16 <2 
-ym- GM 
6.1 16.2 13.1 8.4 5.4 26.5 40.3 
6.3 16.7 13.5 8.7 5.5 25.8 38.5 
6.3 16.7 13.5 8.6 5.5 24.0 40.8 
6.1 16.1 13.1 8.4 5.4 26.6 40.3 
6.3 16.6 13.4 8.6 5.5 25.4 39.6 
6.1 16.2 13.1 8.4 5.4 25.7 41.3 
6.1 16.2 13.1 8.4 5.4 25.8 41.3 
6.3 16.7 13.5 10.6 7.5 24.4 32.0 
5.8 15.4 12.4 10.0 7.1 28.4 33.6 
5.5 9.9 17.7 11.0 6.6 22.3 38.1 
5.1 9.2 10.4 10.2 6.1 23.5 55.4 
6.1 8.4 10.4 11.1 5.7 23.9 52.5 
4.9 9.9 15.8 9.9 5.9 18.4 47.8 
X X 
25.8 38.6 
6.3 16.8 13.6 8.7 5.6 26.4 37.2 
6.2 16.3 13.2 8.5 5.4 26.6 39.5 
6.0 15.8 12.8 8.2 5.2 27.1 41.8 
6.3 16.7 13.5 8.7 5.5 25.4 38.2 
6.2 16.5 13.3 8.5 5.5 25.5 40.0 
6.3 16.7 13.5 8.7 5.5 24.4 39.9 
6.1 16.0 13.0 8.3 5.3 26.6 41.1 
5.8 15.4 12.5 8.0 5.1 27.3 43.8 
5.9 15.7 12.7 8.1 5.2 26.1 43.9 
5.2 9.4 16.7 10.4 6.3 24.2 38.2 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 .25 .125 62 31 16 8 
um 
4 <2 CM 
IIB21 78 2.1 5.0 10.7 8.2 4.4 5.3 9.5 17.0 10.6 6.4 20.8 40.6 
IIB22 89 2.3 5.7 11.0 9.3 5.1 4.8 8.6 15.3 9.6 5.7 22.6 47.4 
X X 
26.2 40.7 
Transect 6, Core 3, Kenyon 
Ap 5 1.3 4.7 10.0 4.5 1.8 6.3 16.6 13.4 8.6 5.5 27.3 37.2 
10 1.4 5.1 10.4 4.8 2.0 6.1 16.0 13.0 8.3 5.3 27.6 39.8 
A12 15 1.5 5.2 9.5 4.9 3.1 8.2 14.3 11.2 9.4 6.4 26.3 38.9 
20 1.5 4.5 9.0 4.2 2.1 8.0 13.8 12.8 9.2 6.2 28.7 35.7 
25 1.6 5.4 10.9 5.1 2.1 6.0 15.9 12.9 8.3 5.3 26.5 41.7 
A3 30 1.5 3.4 8.9 4.3 4.1 6.9 13.5 14.6 9.0 7.1 26.7 33.1 
35 1.4 3.3 8.8 4.1 2.2 6.1 16.1 14.1 10.4 7.4 26.1 30.2 
B1 40 1.5 3.4 9.6 5.1 3.1 5.2 16.4 13.3 10.5 7.4 24.5 32.5 
45 1.5 4.5 9.8 4.2 5.2 5.3 16.6 13.4 10.6 6.5 22.4 35.3 
50 1.6 5.8 12.2 5.3 2.2 5.5 9.9 17.6 11.0 6.6 22.3 38.3 
IIB21 55 2.0 4.3 9.5 8.1 4.9 5.4 9.8 17.4 10.9 6.5 21.2 37.5 
IIB22 87 2.1 4.6 10.1 8.6 5.2 5.3 9.5 16.9 10.6 6.4 20.7 40.0 
IIB23 110 2.2 4.8 10.7 9.0 5.5 5.1 9.1 16.3 10.2 6.1 21.0 43.0 
120 2.2 ' 4.9 10.9 9.1 5.5 5.1 9.2 16.3 10.2 6.1 20.5 43.4 
X X 
25.8 33.0 
Transect 6, Core 4, Floyd 
Apl 5 1.8 5.1 10.3 5.9 2.6 3.4 18.0 12.0 9.4 5.1 26.4 40.7 
Ap2 10 1.8 5.2 10.5 6.0 2.7 3.4 17.8 11.8 9.3 5.1 26.4 41.5 
15 2,9 4.3 8.9 5.2 5.8 6.5 15.4 13.2 7.6 6.3 23.9 41.1 
A3 20 2.0 3.8 7.6 4.6 4.9 5.3 15.5 11.6 9.1 7.0 28.6 34.7 
25 2.1 5.0 8.9 4.8 5.0 4.6 14.7 12.4 9.8 7.3 25.4 37.0 
30 1. 7 4.6 9.1 2.5 5.8 6.2 17.0 11.3 8.9 6.8 26.1 36.2 
Hori­ Depth 2 1 .5 .25 .125 
zon cm 
B1 35 1.7 4.9 9.1 3.8 4.4 
40 1.7 4.8 9.7 2.4 5.6 
45 1.6 3.7 8.8 3.5 4.6 
50 2.1 5.1 10.0 5.4 4.5 
IIB21 56 2.2 4.8 10.6 9.0 5.4 
IIB22 81 2.1 4.7 10.4 8.9 5.5 
IIB23 101 2.2 4.9 10.6 9.1 5.6 
117 2.2 4.9 10.7 9.7 5.6 
Transect 6, Core 5. Floyd 
Ap 5 1.6 4.4 9.2 5.4 2.2 
10 1.7 4.3 9.3 5.2 2.3 
15 1.6 4.1 8.9 5.1 2.2 
A12 20 1.7 4.6 9.2 5.4 4.3 
25 1.7 4.9 6.8 4.7 3.5 
A3 30 1.5 3.3 8.6 3.9 4.1 
35 1.4 4.1 8.2 3.7 3.0 
40 1.4 4.1 8.2 4.7 5.1 
B1 45 2.4 3.9 7.8 4.4 5.9 
50 2.5 5.2 9.4 5.8 5.1 
IIB21 55 1.6 4.5 9.0 5.2 2.2 
TIB2 92 1.9 4.1 9.1 7.8 4.7 
IICl 108 3.1 5.5 11.0 9.5 6.1 
119 3.2 5.4 11.1 8.6 6.0 
Particle size 
62 31 16 <2 
-nm- GM 
3.5 18.2 12.1 9.5 5.2 27.6 37.5 
3.0 16.9 10.6 11.3 6.5 27.5 35.2 
5.6 17.7 12.5 9.8 5.4 26.8 34.6 
3.2 16.8 11.2 8.8 4.8 27.8 44.0 
3.2 16.8 11.2 8.8 4.8 23.2 47.4 
4.9 8.9 15.8 9.9 5.9 23.0 43.2 
5.0 9.0 16.1 10.1 6.0 21.4 43.6 
5.1 9.1 16.3 10.2 6.1 20.1 43.7 
X X 
26.7 38.3 
3.6 18.7 12.5 9.8 5.4 26.2 36.5 
3.5 18.6 12.3 9.7 5.3 27.8 36.4 
4.7 17.2 11.8 10.1 7.5 26.8 33.1 
4.4 16.6 12.0 9.4 7.1 25.9 34.1 
3.7 17.6 13.0 10.2 6.6 27.3 32.6 
5.6 16.8 11.5 9.8 6.4 28.5 33.2 
6.7 16.7 13.1 10.3 5.6 27.2 33.0 
5.8 15.0 13.3 10.4 5.7 26.3 34.6 
4.8 14.0 13.3 10.5 5.7 27.3 35.8 
4.8 12.2 13.4 10.8 5.8 25.2 40.8 
5.8 10.4 18.4 11.5 6.9 24.3 31.7 
5.3 9.6 17.1 10.7 6.4 22.3 36.7 
5.4 9.7 13.2 8.8 6.5 21.2 50.7 
5.3 9.6 14.1 9.7 6.4 20.6 47.9 
X 
26.9 
X 
35.0 
Particle 
Hori- Depth 2 1 .5 .25 .125 62 
zon cm mm 
Transect 6. Core 6, Floyd 
Ap 5 1.3 3.9 7.8 4.5 2.0 3.7 
10 1.4 3.2 5.9 5.6 4.0 4.7 
15 1.5 4.0 7.9 4.6 7.2 6.8 
20 1.5 4.2 8.4 4.8 2.1 6.6 
A12 25 1.5 2.4 5.8 4.1 3.2 4.6 
30 1.2 2.7 6.8 3.1 6.2 6.5 
35 1.6 3.6 4.2 3.3 5.3 4.3 
A3 40 1.5 3.2 4.1 2.1 4.8 5.7 
45 1.7 3.8 5.6 3.4 4.4 5.7 
50 1.6 4.6 7.2 5.3 2.3 3.6 
IIBl 58 1.9 5.6 9.9 7.6 5.6 5.5 
IIB21 88 2.0 4.8 9.3 5.8 4.7 9.5 
IIB22 101 3.1 4.5 9.8 8.4 5.1 7.2 
IICl 120 3.2 5.8 10.6 8.9 6.4 7.1 
Transect 6, Core 7, Clyde 
Ap 5 1.5 4.2 8.4 4.8 2.1 3.5 
10 1.4 4.1 6.2 4.7 2.0 5.6 
15 2.4 4.1 7.1 3.7 3.0 4.5 
20 2.5 3.2 6.6 4.9 3.1 6.3 
A12 25 1.4 4.0 8.0 4.6 2.0 3.6 
30 2.4 3.0 7.1 2.7 4.0 5.4 
35 1.5 2.3 6.6 3.1 4.9 6.5 
40 1.8 4.7 5.2 2.9 5.6 3.4 
A13 45 1.4 3.9 6.1 5.2 5.4 6.3 
50 1.5 3.2 6.1 3.4 2.5 5.2 
31 16 <2 
-ym— CM 
19.7 13.1 10.3 5.6 28.1 31.3 
16.2 12.8 11.1 6.5 28.6 29.6 
16.3 10.8 10.1 4.5 26.3 38.2 
15.1 11.7 12.0 5.4 28.2 33.8 
16.7 14.4 11.8 6.3 29.3 26.1 
15.3 13.2 10.6 5.2 29.2 30.5 
14.6 15.7 9.2 7.0 31.2 27.3 
15.4 16.9 10.2 6.5 29.6 25.2 
13.7 12.9 11.1 7.5 30.5 28.5 
16.1 14.7 8.4 5.4 30.8 34.5 
11.9 12.7 11.0 6.6 21.7 41.6 
13.8 12.5 9.0 5.2 23.9 42.2 
12.4 11.7 7.5 6.3 22.0 46.1 
11.2 10.4 6.3 7.2 22.7 54.5 
X X 
29.2 30.5 
18.5 12.3 9.7 5.3 29.7 34.4 
13.5 13.8 7.4 29.5 29.5 28.3 
16.6 11.4 6.3 30.2 30.2 32.9 
15.4 11.6 5.0 32.3 32.2 35.5 
18.7 10.4 6.3 30.2 30.2 32.1 
16.9 12.5 5.4 30.7 30.7 32.2 
18.4 10.3 5.3 30.5 30.5 30.4 
17.9 13.9 4.1 31.2 31.2 33.2 
15.4 11.6 5.0 31.6 31.6 36.2 
16.4 11.3 7.8 31.7 31.7 25.5 
Particle size 
Hori- Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 GM 
zon cm mm pm 
A3 55 2.7 3.0 7.0 4.3 2.9 5.2 16.0 10.3 7.6 31.4 31.4 32.4 
60 2.2 4.7 6.4 6.7 5.3 4.5 8.1 14.5 7.4 30.2 30.2 35.5 
IIBl 69 2.3 4.8 10.7 9.0 5.5 4.6 8.3 14.8 5.6 25.1 25.1 46.4 
IIB21 76 2.4 5.0 11.1 9.2 5.6 4.9 8.8 15.6 5.8 21.9 21.9 46.0 
IIB22 103 2.3 4.9 11.0 9.1 5.4 4.9 8.8 15.6 9.7 5.8 22.5 45.4 
115 2.3 4.8 11.1 9.2 5.5 4.7 8.5 15.2 9.5 5.7 23.5 46.3 
• 
X 
30.8 
X 
32.4 
Transect 6, Core 8, Clyde 
Ap 5 1.0 3.9 5.2 6.2 2.9 8.3 13.3 12.8 8.3 6.8 30.3 31.9 
10 0.9 3.7 4.9 6.0 2.8 10.3 12.5 12.9 8.4 6.8 30.8 31.1 
15 0.9 3.8 3.9 4.1 2.9 10.3 12.3 12.8 9.3 7.8 31.9 27.2 
20 1.0 3.7 3.1 5.2 2.9 10.2 12.0 12.5 9.1 7.6 32.7 27.6 
A12 25 1.1 3.8 5.2 4.1 2.8 10.4 12.6 11.0 8.4 8.9 31.7 29.0 
30 0.9 3.7 4.7 3.9 4.8 9.5 11.8 10.2 9.5 9.0 32.0 28.2 
35 0.9 3.6 5.1 3.1 2.7 10.6 13.2 13.5 8.7 7.1 31.5 28.1 
40 0.9 3.5 5.1 3.2 2.8 10.3 12.3 12.7 8.2 6.7 34.3 29.1 
A13 45 0.9 3.7 5.0 3.0 2.8 11.5 9.3 13.7 9.2 9.3 31.6 26.2 
50 1.0 3.9 5.2 6.2 2.9 9.8 10.8 11.7 7.6 6.2 34.7 34.2 
A3 55 1.0 4.1 5.6 6.6 3.0 10.2 12.0 12.6 8.1 6.7 30.0 33.7 
60 2.1 4.5 6.0 7.1 6.3 9.1 9.2 11.3 10.2 6.1 27.1 38.4 
IIBl 70 1.9 4.2 9.2 7.8 4.7 9.3 9.5 12.9 10.6 6.4 23.5 40.0 
IIB21 79 2.1 5.0 9.7 8.2 4.4 9.0 9.0 12.1 10.0 6.0 24.6 44.5 
1IB22 88 2.1 5.2 10.1 8.6 4.6 9.6 8.9 12.9 9.8 6.3 21.9 44.8 
107 2.3 5.5 10.7 9.1 4.8 8.4 9.7 11.3 11.2 5.4 21.6 47.7 
X 
32.0 
X 
29.4 
Particle size 
Hori­
zon 
Depth 
cm 
2 1 .5 
—mm— 
.25 .125 62 31 16 8 
ym 
4 <2 
GM 
Transect 6, Core 9, ' Clyde 
Ap 5 0.9 3.2 4.9 6.0 3.1 5.3 17.5 12.9 8.4 6.8 31.0 29.0 
10 0.9 3.3 4.9 6.1 3.0 5.3 17.2 12.7 8.2 6.7 31.7 29.5 
15 0.9 3.2 4.7 6.0 2.9 5.3 17.3 12.8 8.3 6.8 31.8 28.8 
A12 20 0.9 3.1 4.6 5.9 2.9 5.3 17.2 12.7 8.2 6.7 32.5 28.7 
25 0.9 3.2 4.4 5.8 2.8 5.1 16.5 12.2 7.9 6.5 34.7 29.1 
30 0.9 3.3 4.9 6.1 3.1 4.8 15.8 11.7 7.6 6.2 34.6 26.3 
A3 35 1.0 3.4 5.0 6.2 3.0 5.3 17.2 12.7 8.2 6.7 31.3 27.1 
40 1.0 3.4 5.2 6.3 3.1 5.0 16.3 12.0 7.8 6.4 33.5 28.1 
B1 45 0.9 3.3 4.9 6.0 3.1 5.3 17.3 12.8 8.3 6.8 31.3 26.7 
50 0.9 3.5 5.1 6.2 3.1 5.3 17.3 12.8 8.3 6.8 30.6 27.2 
55 1.0 3.5 5.2 6.4 3.3 5.2 16.9 12.5 8.1 6.6 31.3 27.9 
60 1.0 3.7 5.6 6.8 3.5 5.4 9.7 17.2 10.8 6.5 29.8 24.4 
IIB21 65 1.9 4.6 9.1 7.7 4.1 4.8 8.6 15.4 9.6 5.8 28.4 32.9 
IIB22 85 2,0 5.0 9.7 8.2 4.4 5.4 9.7 17.3 10.8 6.5 21.0 32.0 
IIB23 101 2.2 5.3 10.4 8.8 4.7 5.0 8.9 15.9 10.0 6.0 22.8 35.0 
114 2.3 5.4 10.6 8.9 4.8 5.0 8.9 15.9 10.0 6.0 22.2 35.2 
X X 
32.0 27.9 
Transect 6, Core 10, Clyde 
Ap 5 0.9 3.2 4.7 5.8 3.0 5.4 17.5 13.0 8.4 6.9 31.2 26.0 
10 0.9 3.2 4.6 5.9 3.1 5.3 17.5 12.9 8.4 6.8 31.4 26.1 
15 1.0 3.1 4.8 6.0 3.0 5.2 17.1 12.7 8.2 6.7 32.2 26.3 
20 0.9 3.2 4.9 6.1 3.1 5.1 16.7 12.3 8.0 6.5 33.2 27.2 
A12 25 0.8 3.1 4.7 5.9 2.9 5.2 17.0 12.5 8.1 6.6 33.2 26.5 
30 0.8 3.2 4.8 5.8 2.9 5.0 16.4 12.1 7.8 6.4 34.8 27.2 
A13 35 1.0 3.1 4.7 5.9 3.0 4.9 16.1 11.9 7.7 6.3 35.4 27.0 
40 0.9 3.2 4.9 6.0 3.1 5.0 16.3 12.1 7.8 6.4 34.3 27.4 
Particle size 
Horl- Depth 2 1 .5 .25 .125 62 31 16 8 4 <2 
zon cm mm ym GM 
A3 45 0.9 3.5 4.7 5.6 2.6 5.1 16.7 12.3 8.0 6.5 34.1 26.8 
50 0.9 3.8 5.1 6.0 2.8 4.9 16.1 11.9 7.7 6.3 34.5 28.5 
B1 55 0.9 3.4 5.1 6.2 3.2 4.8 15.7 11.6 7.5 6.1 35.5 28.7 
60 1.0 4.3 7.1 5.4 1.9 5.1 16.6 12.3 7.9 6.5 31.9 29.8 
65 1.1 5.1 8.5 6.5 2.2 5.2 9.4 16.7 10.5 6.3 28.5 30.7 
IIB21 70 2.0 4.3 9.3 7.9 4,8 4.8 8.7 15.5 9.7 5.8 27.2 32.9 
IIB22 85 2.1 5.2 10.1 8.5 4.5 5.2 9.4 16.8 10.5 6.3 21.4 33.3 
IICl 107 2.2 5.3 10.4 8.8 4.7 5.0 9.1 16.2 10.1 6.1 22.1 34.6 
114 2.2 5.4 10.6 9.0 4.8 4.9 8.8 15.8 9.8 5.9 22.8 35.8 
X 
33.1 
X 
27.5 
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Particle size characteristics of materials beneath the stone line 
Transect 1 Transect 2 Transect'3 
L o r e  — - — —  — —  
% clay GM F/C % sand % clay GM F/C % sand % clay GM F/C % sand 
1 25.6 60.6 2.4 30.6 24.0 67.5 1.8 29.3 23.4 68.0 2.5 33.7 
2 22.7 61.7 2.3 31.6 24.4 71.3 2.1 30.4 25.4 66.0 2.3 35.4 
3 24.6 56.9 2.3 30.1 25.6 52.8 2.2 28.0 27.7 69.2 1.7 33.5 
4 24.7 67.9 1.8 33.5 85.0 67.3 2.3 32.6 25.7 66.0 2.0 32.4 
5 23.1 61.8 1.6 32.2 23.1 54.7 2.6 29.5 24.6 65.0 2.0 33.4 
6 23.8 57.4 2.2 36.2 24.8 73.6 1.8 36.0 24.8 68.3 2.1 35.6 
7 23.6 63.1 1.9 33.5 23.1 70.0 1.7 37.6 26.8 64.5 2.2 34.6 
8 24.2 50.7 2.2 28.5 26.3 57.6 2.2 31.2 24.3 55.1 2.2 29.2 
9 23.6 52.9 2.5 25.3 25.7 60.0 1.9 34.6 25.0 59.9 2.0 31.5 
10 17.2 80.5 1.3 43.4 24.4 64.2 2.4 32.5 
11 23.7 61.5 1.5 30.4 27.3 66.3 1.8 32.1 
12 23.8 62.8 1.7 34.6 27.2 54.5 2.2 26.3 
13 32.9 — — 4.0 
14 28.6 30.1 — 2.0 
15 35.2 — — 3.0 
Transect 4 Transect 5 Transect 6 
% clay GM F/C % sand % clay GM F/C % sand % clay GM F/C % sand 
1 23.6 143.0 1.2 51.6 25.3 47.9 1.7 34.6 23.2 48.4 1.2 37.0 
2 21.2 55.6 2.5 34.4 22.2 198.7 0.2 53.0 22.5 42.1 1.6 30.4 
3 25.1 52.4 1.2 35.5 26.2 84.8 0.8 50.1 20.9 42.1 1.6 31.8 
4 25.8 51.5 1.1 33.0 26.6 50.5 2.0 31.8 21.9 44.5 2.0 32.4 
5 26.4 53.8 1.0 33.1 24.6 43.7 2,1 30.4 22.6 41.9 2.0 28.4 
6 26.7 50.0 0.8 28.4 23.6 42.8 2.7 20.6 22.6 46.2 2.1 32.8 
7 26.4 53.5 1.5 32.8 22.3 190.1 0.8 58.6 22.6 46.0 1.5 32.7 
8 27.2 37.1 2.1 23.4 27.3 86.0 1.4 32.5 22.9 44.3 1.9 30.6 
9 28.3 49.5 1.8 30.0 28.8 66.0 1.7 39.4 23.6 33.8 1.6 31.4 
10 29.3 46.6 1.9 28.4 27.5 35.0 1.8 35.6 23.4 34.6 1.5 31.4 
11 28.6 26.6 4.1 13.4 21.5 45.2 1.9 30.8 
12 23.4 68.8 1.3 38.4 22.3 55.8 1.5 36.5 
13 26.7 41.0 1.9 24.8 23.1 46.7 1.8 30.4 
14 33.4 55.0 1.5 32.7 33.9 55.3 1.5 31.6 
15 26.0 47.1 2.3 31.1 23.5 35.4 1.6 23.7 
16 27.5 34.2 3.1 22.7 
17 25.0 53.2 1.5 35.7 
18 24.8 42.5 1.5 32.5 
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„ .. . _ .. Particle size of the till _ . 
Deep Weathering Depth gTog 7053:02 .02-.002 <.002 Texture 
core zone cm 
mm 
1 OU 
2 OL 
2 OL 
2 muj 
3 OL 
4 IIIB3 
4 MUU 
5 MOL 
5 UU 
6 MOL 
6 MOL 
8 OL 
9 OU 
9 OU 
9 UUJ 
10 UU 
12 OU 
12 UU 
13 OU 
13 UU 
14 OU 
14 UU 
16 OU 
16 UU 
130 50.2 
110 49.8 
148 46.7 
240 44.0 
144 30.0 
144 34.9 
240 38.9 
180 31.8 
384 37.9 
101 33.9 
204 33.9 
200 30.6 
175 31.2 
246 31.2 
394 30.4 
390 32.2 
167 29.5 
360 30.2 
160 30.8 
400 31.0 
160 27.1 
220 38.0 
170 35.9 
320 ' 32.3 
13.5 13.6 
14.4 13.0 
16.6 13.1 
18.4 17.2 
17.4 24.4 
17.0 15.2 
17.1 15.7 
14.6 21.1 
17.8 29.8 
15.7 17.8 
17.7 23.1 
18.6 16.7 
17.2 17.8 
16.6 17.7 
17.9 18.2 
17.4 18.2 
17.3 19.1 
19.7 17.1 
16.8 18.2 
15.2 18.5 
20.1 25.8 
18.9 18.0 
17.4 21.6 
20.5 20.4 
22.8 loam 
22.8 loam 
23.6 loam 
20.4 loam 
28.1 CL 
33.0 CL 
28.3 CL 
32.6 CL 
14.4 loam 
32.6 CL 
25.4 loam 
34.1 CL 
33.8 CL 
34.3 CL 
33.5 CL 
32.1 CL 
33.9 CL 
33.0 CL 
34.2 CL 
35.3 CL 
27.8 CL 
25.1 loam 
25.1 loam 
26.7 loam 
1 
1 
2 
2 
2 
3 
4 
4 
4 
4 
5 
5 
5 
6 
6 
6 
7 
8 
8 
9 
9 
9 
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Semi-quantitative clay mineralogy of 
Weathering Depth - — — Kaolinite + 
zone cm Expandables Illite Chlorite 
% 
OU 203 39 19 42 
RU 330 39 20 41 
MOUJ 279 44 19 37 
MRUJ 376 38 21 41 
MUUJ 610 56 16 28 
MUU 366 64 14 22 
IIB23 91 67 16 17 
IIIB3 127 63 15 22 
MOL 366 59 20 21 
MUU 610 63 18 19 
MOL 97 62 16 22 
MOU 457 55 18 27 
UU 975 60 16 24 
MUU 256 59 18 23 
UU 518 55 21 24 
OL 185 56 18 26 
OL 216 48 22 30 
MOL 148 52 16 32 
MOU 200 49 18 33 
MOU 175 58 16 26 
MOU 246 52 14 35 
MOUJ 394 58 18 24 
OU 166 64 16 20 
UU 360 64 17 19 
OU 160 70 14 16 
OU 220 72 12 16 
UU 100 64 16 20 
UU 320 61 18 21 
